
Large Filing Separator Sheet 

Case Number: 11-1311-EL-EEC 

Date Filed: 'hll'hll^^W 

Section: 2 

Number of Pages: 200 

Description of Document: Updated report, Appendices 
A and C through N 



TecMarket Works Introduction 

6. Increasing system reliability and distribution system performance, and 
7. Reducing the occurrence of supply emergencies, brownouts and blackouts. 

In order for these benefits to be realized the program must convince customers to become 
participants, reduce energy use enough that it can help meet system-wide demand, monitor 
performance, calculate the payments required for compensating participants, pay participants, 
and document achieved benefits. All of these efforts must be achieved within a regulatory 
environment required to provide public oversight and represent the best interests of the customer 
population. 

Program Operations 
PowerShare is a multi-state program. The state-specific programs were designed and developed 
over different timelines to meet the program objectives and regulatoty requirements within the 
states in which it operates (Ohio, Kentucky, Indiana, North Carolina and South Carolina). This 
means that there are multiple program operational systems and approaches. The program in 
Kentucky is a small, limited program that operates in conjunction with the larger Ohio program. 
This is a multi-state program, and this evaluation focuses on the program operating in Ohio. The 
operations of the program are discussed below. 
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Evaluation Findings 
The following section presents the findings of the process evaluation of the PowerShare 
Program. 

Marketing and Outreach 
The Ohio PowerShare Program is marketed primarily via the Business Relationship Managers 
(BRMs). However, this "marketing" effort is more than a promotional effort. The very success 
of the program hinges on the ability of the BRMs to identify and enroll customers who can 
provide cost effective load reduction. This is a technical screening fiinction more than it is a 
program marketing function. If not done well (i.e. enroll participants that can deliver their 
contracted reductions when requested) the program's operational costs can increase and the load 
reduction achieved can decrease, driving the program to not be cost effective. If the marketing 
and enrollment effort is not focused on enrolling customers who can reduce their load within a 
short period of time (typically less than 24 hours) following a reduction notice, the program 
cannot be successful. Regardless of all other conditions, the success of the program rests first on 
the capabilities of the BRMs. 

This is not to say that the success of the program rests only with the BRMs. The success of the 
PowerShare Program rests in each of the operational components along the participation path. 
Each of these operational components (communications, monitoring, analysis, reporting, 
payments, etc.) are critical path steps. However, the first operational component that must be 
successful is the marketing and enrollment effort that has to screen out customers who cannot or 
will not perform. The BRM has to screen out customers who do not have the technical and 
operational conditions or the management skills that lead to successful load shed performance. 

Accounts which are large enough to be assigned a BRM to manage that account represent the 
size of customer that potentially has enough energy demand that they can be considered a 
possible participant. However, it is up to the BRMs to assess their accoimts to determine which 
customers have the size of load that can be shed during a call event. A call event is when Duke 
Energy notifies participants that they need to shed load during a specific period of time. The 
target load shed needed to invite a customer to be a participant is lOOkW or 10% of the 
customer's load, whichever is higher. That is, the customer must be capable of providing on-call 
load reductions of lOOkW or more. A consideration for offering the program to a customer is the 
degree of confidence that the BRM has in assessing the customer's ability to shed at least 
lOOkW. This means that the BRMs have to be experts about the customer's facility and their 
operational practices as well as their business conditions and responsibilities before they can 
reliably determine if a customer would be a good candidate for participation. This requires 
substantial skills. Some BRMs are more experienced than others and are more capable of 
assessing customer-specific load shed potential. However, in most cases the load shed ability of 
the customer is identified during discussions with the customer after the BRM has determined 
that they should offer the program to that account. 

The BRMs rely on the customer to identify which load can be shed and estimate the impact of 
that shed on their operations and cost stmcture. An unknown but substantial percent of 
customers do not know the amoimt of load that they can shed at any given time. These 
customers require technical assistance in determining the amount of load that can be shed. The 
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BRMs are often asked to help make these decisions. An additional unknown but substantial 
number of customers are not interested in participating in a program that requires them to stop 
using electricity during periods of time when they might need that power to satisfy their internal 
needs or extemal stakeholders. This is especially the case for facilities that make a profit only 
when they are in operation applying the load they consume. The BRMs need to be able to sort 
through their accounts and work with their customers to identify not only those that would be 
good candidates for participation, but also to screen out those who should not be considered for 
participation. 

However, for many customers, there is a level of flexibihty that can be managed to make the 
program work and at the same time provide themselves with an added sotirce of revenue. These 
are the program's primary targets and the customers on which the BRMs focus. For these 
reasons, at the present time, marketing efforts such as the use of mass media or most types of 
targeted media are not appropriate for PowerShare marketing. PowerShare managers do not 
want to spend unproductive time enrolling and processing customers who are not good 
candidates for load shedding, especially if these efforts also harm customer relationships or act to 
reduce customer satisfaction. The marketing approaches have to be tailored to meet the ability of 
the program to monitor, assess impacts, meet reporting requirements and be cost effective at the 
program level. To accomplish this balance, the program's administrative and management 
overhead requirements (costs to operate the program) need to be carefully coordinated with the 
marketing and enrollment process so that the cost effective load shed threshold informs all 
programmatic operational decisions, especially customer targeting decisions. As a result we are 
not recommending changes to the marketing efforts, but conclude that the current approach, 
under the current technology and operational conditions is a wise and pmdent marketing 
approach. 

In addition to the efforts of the BRMs, the Duke Energy website presents the program and 
participants can start the enrollment process from the website. However, the enrollment is 
finalized once the BRM or other Duke Energy program managers agree that the participant has 
the potential to reach their load reduction agreements. Once it is determined that there is the 
potential for load reduction performance, the customer can enter into a participation agreement. 

As noted above, the marketing and enrollment approach is a balancing act that rests on the ability 
of the BRMs to identify and enroll high-performance customers. However, not all BRMs are 
equal. The range of performance of the BRM's ability to move participants into the program 
appears to be substantial. We use the word "appears" here because the evaluation did not 
address if the performance difference is a fiinction of skill or is a fiinction of account assigrmient 
approaches. According to the managers interviewed by TecMarket Works, the estimates of the 
range of enrollment-performance among the BRMs represent a quantum gap (10 fold) between 
the low and high performers. Confirming this performance or the causes of the various levels of 
performance is beyond the scope of this evaluation. However, interview results suggest that 
some BRMs are more confident, more skilled, or have more accounts with the capacity to reduce 
load than others. If Duke Energy wants the program to grow, it will be necessary to examine the 
performance of the individual BRMs to confirm the performance gap and, if confirmed, to 
determine the reasons for the gap and tailor additional training and coaching efforts needed to 
improve enrollment performance, if warranted. Duke should also consider BRM performance 
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metrics that include enrollment into the program for BRMs that have an account base that has the 
potential to reduce load. TecMarket Works is not suggesting that all BRMs have an account 
base with equal load shifting capability, and care should be taken in these efforts. Pushing 
BRMs to enroll participants who do not have the capability, knowledge or skills to shed load, or 
who do not support the load shifting need, or who see little value in the program for them or their 
firm should not be enrolled. These efforts could drive up operating costs while reducing the 
amount of load acquired per unit of operational cost. 

Contracting and Enrollment 
Once a customer is ready to become a participant, they must select a type of load that they will 
contract to provide for a period of one year. They can elect to enter into a "firm" reduction target 
in which they contractually agree to move to a consumption load level (or less) regardless of 
what their load would have been in the absence of an event. An example of the "firm" reduction 
is when a participant normally consumes between 8MW and lOMW depending on activities and 
the weather, but establishes a firm reduction level of 7MW under the PowerShare contract. Then, 
regardless of where they are consuming in that 8MW to lOMW range, they must drop to 7MW 
during a demand reduction event. If they were operating at 8MW they would need to drop 
IMW. If they were consuming at 9.7MW, they would still need to drop to a 7MW. The amount 
of drop is not fixed, only the level at which they need to move to is estabUshed in a firm load 
level agreement. 

The other type of contract is a "fixed" drop contract. In this contract the participant must drop 
their consumption by a specific amount. For example, they can contract to drop 2MW regardless 
of where their pre-notification consumption would have been. This contract establishes not the 
load that they must move to, but rather the amount of drop that they must achieve. 

These two contractual conditions make up the primary contracting types and allow participants 
to elect a participation approach that best meets their ability to drop load. However, in addition 
to these contractual participation requirements, there are different triggers for how a control 
event is called. These conditions are also placed into the contractual participation agreements so 
that the events that can trigger a call are well understood by the participants who have to 
respond. These event triggers are summarized below. They include: 

MISO Emergency (Emergency Event): If the Midwest Independent Transmission System 
Operator (MISO) calls an energy emergency condition, participants are required to drop 
load during those periods. This is a mandatory event that is typically caused by a regional 
emergency power supply problem. 

Call Option (Economic Event): This event is triggered not by a critical shortage of power, 
but by a high market cost for power. In this event, Duke Energy can activate the event 
when the price of power becomes high enough to impact the cost of power to ratepayers as 
a whole. However, participants are not required to accept the event and drop load if they 
exercise a buy-through provision that covers the financial loss to Duke. However, they 
must choose their level of exposure (the maximum number of economic events per year) to 
such events in their contract. 

August 30,2010 11 Duke Energy 



TecMarket Works Findings 

Quote Option: The event is not mandatory and participants are free to choose to 
participate or not. Participants must specify their intention to drop a specific amount of 
load and achieve actual load reduction to be incented. 

A customer can sign up for only MISO called emergency events, or sign up for both MISO and 
Duke Energy called events. Once the contract is signed by both parties, the customer becomes a 
participant and the program managers initiate the administrative management and results 
monitoring procedures to track performance and pay incentives via credits on the participant's 
utility bill. 

Once a participant is enrolled into the program, Duke Energy needs to integrate the new 
participant into the efforts needed to track performance. The PowerShare Program is a complex, 
labor and analytically intensive program. As the new participant comes into the program, the 
program's professional support staff include the participant's meter records in the program's load 
monitoring and analysis process. In these efforts the hourly load data is uploaded to a set of 
analytical activities that allow the load for each participant to be monitored and tracked on a 
daily basis throughout the control season. Because a control can be called at any time, for either 
an emergency power or economic condition, the program has to operate as if each day is a 
potential control analysis day. The control season runs all year for emergency events; however, 
economic events tend to be limited to the summer season. Regardless of the date, the program 
needs to be able to assess the load records of all participants so that Duke Energy can calculate 
the amount of load reduction that is achieved at any time, but also to maintain monitoring 
capability and to troubleshoot problems associated with participant monitoring and load 
reduction tracking. The contracting and enrollment process is substantially more than having a 
customer sign a participation agreement. 

The Decision to Call for a Load Reduction 
The decision to call for a load reduction depends on the type of call needed. For an emergency 
event the MISO has to declare a power supply emergency. For an economic call in which load 
needs to be shed because of the high cost of power, Duke Energy makes the decision. 

MSO Decision: The MISO is responsible for assuring the power supply needs of large 
regions of the country \ In making a decision, the MISO looks at current regional 
capacity and the expected demand on that capacity and the need to maintain a reserve 
margin. The MISO has multiple alert conditions that are tied to the reserve margin. As 
the reserve margin lowers (gets smaller) the MISO can call more stringent load control 
conditions, including the order to implement brown-outs and black-outs. It also monitors 
the ability of the transmission system to move power from one place to another across the 
region to allow power to be efficiently moved from the area of supply to the area of need. 
This type of call is also called an emergency event or emergency call, and these terms are 
used interchangeably by the program managers and stakeholders. The MISO does not 
need to call an emergency event if they can acquire power from an area of the country 
that has excess capacity that can be used to off-set demand in another area of the covmtry. 

See MISO territory map in Appendix B. 
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The MISO monitors weather, use conditions and available power on the market. Under 
conditions of high temperature and high humidity, the needs of customers in the region 
may not be met with the number and size of generation units that can be brought online to 
cover that need. In this situation, the MISO informs Duke Energy of the need to reduce 
load and can order Duke Energy to implement procedures to reduce load. The 
PowerShare Program is part of Duke Energy's load reduction strategy. If the MISO 
orders a load reduction, Duke Energy calls an emergency load reduction and orders 
PowerShare participants to implement their load reduction plan. In placing a load 
reduction order, the MISO provides an 8 hour notification to Duke Energy. The Ohio 
PowerShare Program then provides a 6 hour notice to participants to reduce their 
demand. 

Duke Energy Decision: Duke Energy can also call a load event when the market price of 
power is high enough that the power supply is in economic stress. There are two types of 
events that Duke Energy can call: a Call Option event and a Qtwte Option event. (These 
two event types are discussed later in this document.) In these conditions, the market 
price for power is high enough that many of the PowerShare participants are willing to 
sell the power that they are using back to Duke Energy. However, there is typically a 
number of participants who cannot (for various reasons) reduce load at any given time. 
Duke Energy has a regulated obligation to provide power; therefore Duke Energy cannot 
indiscriminately cut power to customers. Duke Energy can either buy power from the 
market, or acquire that power from participants at a lower cost by paying customers to 
drop load. This is called an economic event because the needed power is available on the 
market, but the price is high enough that it saves ratepayers money if Duke Energy 
acquires that additional load by paying PowerShare participants a lower than market price 
to drop their load. 

When an event is called, Duke Energy can then use that PowerShare acquired load reduction to 
meet system demand without buying higher cost power off the market. The participants are paid 
for the amount of load that they curtail subject to agreement terms. 

Participation Options for Call Events 
PowerShare Ohio provides the customers with four load control participation options. 
Essentially these relate to the number of periods in which a load reduction can be called in a 
contract year. Duke Energy has the right to make economic call decisions, but is not obligated to 
make calls. Participants can elect to take part in one of the following contract options: 

1. Emergency option - where the participant can have 5 or less MISO called events. 
2. 10 call option - in which the participant can have 5 MISO and 5 economic events. 
3. 15 call option - in which the participant can have 5 MISO and 10 economic events. 
4. 20 call option - in which participants can have 5 MISO and 15 economic events. 

Decision to Make an Economic Call 
The decision to make an economic call resides at the Retail Energy Desk. However, several key 
technical advisors are involved in the decision to make an economic call. Input into the decision 
is provided by various program managers, communications managers, the BRMs, system 
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operators, and others. Agreement is reached within this team to make a call. Tj^jically the 
decision to make an economic call is for the next day's power supply needs. However, if the 
power supply system appears to be entering a multi-day stress period, such as in an extended 
heat storm, the focus of the consideration will include the potential for a multi-day event. 
However, even during an extended heat storm, the decision to call an event is made each day of 
that period. No more than 15 events can be called in a contract year. The typical year has from 
2 to 5 events. 

The decision to make a call for an economic or call option event is essentially an economic 
decision made on behalf of the ratepayers and Duke Energy. The goal of the economic event is 
to reduce the cost of power to the ratepayers and to Duke Energy. This means that the energy 
price typically paid to the participant has to be lower than what Duke Energy would pay for that 
same amount of energy if it were purchased off the market. The payments made to the 
participants has to allow for the administration and operations of the program, and provide a 
Save-A-Watt incentive to Duke Energy. If the participant does not accept the call option and 
reduce their load according to their contract they are changed a rate for the power not provided. 
The decision for a quote option event is similar in principal and approach, but performance is not 
mandatory and the price paid by Duke Energy is offered to the participant individually for each 
event. Participants are then free to take the offer and reduce load, or not take the offer. There is 
no cost for not taking the event. 

Essentially, the PowerShare Program has to find a way to buy capacity from customers at a price 
that provides a retum to the customer, covers all program costs, and provides a retum on the 
program investment. This is a challenging task given that Ohio's PowerShare Program is a 
complex with high financial tracking costs. The pricing must allow for lower costs to the 
participant and to the ratepayers in a way that makes the acquisition of capacity from customers 
financially and technically worth the effort. The decision to make a call and the price point 
decision process can make or break the PowerShare program. 

To make this decision Duke Energy's Retail Energy Desk examines the day-ahead market price 
of electricity and determines if there is enough room to acquire load from PowerShare 
participants at a price less than needed to reward participants and cover costs. Customer 
satisfaction and inconvenience is a factor in this determination. In this process the price is 
influenced by a number of factors. The price includes a capacity factor that is essentially 
equivalent to treating the program as if it were a peak plant that has to be built. There is also an 
energy price component. The Quote Option event payment to the customers is set at about 90% 
of the anticipated costs to acquire and provide that power via traditional high demand power 
supply and the cost of capacity for that supply. This amount is then reduced by the tariff amount 
to set the price that is provided to the participant. For the Call Option and the emergency event 
call, the price is set at the contract conditions with the participant. If the price margins are 
available because of a high market price the program can make an economic call, and acquire 
lower cost power from customers than it can from buying that same power off the market. These 
price stmctures allow the program to operate, provides a revenue stream to the participant for 
reducing load. 
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This also means that the program as currently fimded has few discretionary resources for making 
the improvements and recommendations identified in this evaluation. Unless additional resources 
can be allocated for automation and streamlining improvements, these changes will need to be 
incorporated into a gradual automation and streamlining process. 

Notifying Participants of the Load Event 
When an event is called, each participant receives a notice via multiple communication systems. 
These include an automated telephone call to their office line, an e-mail to their intemet mail 
box, and a text message or phone call to their cell phone. To assure that the participant receives 
the notice they are required to respond by logging on to the internet to confirm the receipt or 
confirming the message via a digital response code over their telephone. Attempts to reach the 
participant continue until a successfiil contact is made. The message also informs them to 
contact their BRM if they have any questions. The BRMs were involved in the decision to 
implement the load reduction call and they are ready for the calls from their participants. The 
program does not have real time monitoring of the load reduction as it occurs. At this time it is 
not possible to determine in real-time if the program is having its desired effect. However, after 
the event is over, the professional program support impact analysts examine the interval load 
meter data to identify participants who dropped load and the degree of that drop, and those who 
did not drop load, and to confirm the amount of load each participant was not able to drop. 

Calculating Performance and Processing Payments 
After each event, the professional program staff calculates the level of load reduction 
performance for each participant and for the program's event as a whole. If the participant is on 
a firm reduction agreement the determination is made if they reduced load from wherever their 
load was to their contracted firm reduction level. If the customer is on a fixed reduction 
agreement, the staff calculates the difference between the baseline and the control period to see if 
the agreed amount of reduction was achieved. At this time the program does not provide reports 
to or a web-dash board for the participants letting them know of their load achievements. Instead 
the credits or penalties are recorded on their utility bill. The program is currently considering 
providing feedback to the participants on the load reduction that they achieve after each call 
event via an e-report or web dash board. However, they are also paid a per-kWh saved credit 
based on the energy (kWh) reduction achieved. If the participant does not make their load 
reduction requirements, Duke Energy calculates the difference in the cost needed to acquire that 
extra load, adds an administrative fee and places that charge on the participant's bill. In addition, 
the BRMs schedule a meeting with the participant to go over their response and to try to identify 
ways for them to meet their load reduction obligations. According to managers interviewed 
about economic events, some participants have leamed to compare the costs of the non­
performance charges against their production or business losses from reducing load and make 
decisions based on the least costly decision. 

Untapped Opportunities 
According to interviewed managers, the complexity of the program and the ability of the 
customer to understand the operational complexities limit the program's ability to expand 
beyond the larger customers at or above about 1,000MW. However, managers suggest that if the 
program's load analysis and payment processes, and the regulatory and management reporting 
requirements can be automated to a significant degree; and if automated feedback reporting to 
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participants can be applied in a way that allows them to see their impacts; or if the program can 
develop real-time online feedback and performance reporting, the program would be appropriate 
for smaller customers or customers within specific market sectors. Managers note that the 
commercial real estate market can provide smaller per-participant load, but can provide large 
load reduction as a customer segment because of the amount of property that can reduce load. 
Managers report that small changes to a commercial building's energy management systems can 
be incorporated into their energy management software that can automatically set the conditions 
needed to drop load during a call event. For example, managers note that chilled water 
temperatures can be set 5 degrees higher, or ventilation make-up air can be set 20 percent lower 
during these conditions. These are simple tasks for most modem energy management systems. 
Managers also note that in the current economic condition, when businesses are looking for ways 
to save money, programs like PowerShare which pay for load reduction on days when power is 
in short supply or when costs are high can be attractive to customers other than those over 
1,000MW. 

TecMarket Works agrees with this conclusion, but also suggests that before smaller load markets 
are targeted there needs to be effective targeting approaches that can focus on promising 
customers groups and streamlined enrollment processes that allow customers to leam about the 
program. In addition, participants will need an introduction process that allows them to 
understand what they need to do to drop load and gain an expert imderstanding of how that load 
reduction will be accomplished and how those efforts will impact their productivity or 
operations. Without the BRMs to respond to the needs of the smaller customers, the program 
will need to be self-supporting. Likewise, as noted by the interviewed managers, there would 
also need to be streamlined or fully automated impact analysis processes and participant 
feedback processes. Assigning technical staff to calculate load impacts for small accounts may 
not be the best use of staff resources. 

There may also be a need to have a different set of participation options and call events tailored 
for the smaller customers, such that customers can opt-out of a call with minimum penalties if 
any, and change their level of involvement so that they have some options consistent with their 
operational needs on a given call day. Options to consider may include something like a red-
yellow-green option that allows participants to respond to the call in a way that matches the 
severity of the call, with flexibility on the number and type of responses within the red-yellow-
green severity scale. Other options include being able to provide load with the flexibility to offer 
reductions from multiple buildings or locations within the territory. However, some of these 
changes would require that many smaller customer meters be updated as a condition of 
enrollment. And to the extent possible, it would mean that bi-directional meter communication 
and integration with the customer's energy management system may have to be developed and 
tested for performance and reliability. These opportunities need to be carefully considered as 
part of a longer term systems development strategy, potentially incorporating Smart Grid 
technologies and communications capability. 

Annual Testing of the Program's Systems 
Each year the program's operational systems are tested. The test is conducted in April or May 
prior to the control period. During the test, a schedule is set to represent a demand reduction 
call. The program managers and staff test the communications system (this is a communications 
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test, not a load reduction call). This test also interfaces with the participants in that the 
participants are asked to log onto the web tracking system and respond to the communications as 
if it were a real event. This tests not only the communication systems, but also tests to see if the 
participants understand the response procedures and if they understand that they are to 
implement their load reduction plan. Prior to the test, the BRMs are notified of the test and are 
informed that they should expect some level of participant interaction from their customers if the 
customers need help responding or help in understanding their obligations. Following the test 
the baseline pre-test load levels are compared to the load achieved during the test load reduction 
period. This tests the meter data and the ability to assess impacts. The periods are compared and 
each customer's load reduction is calculated and used to set a test payment for that load 
reduction. The calculations are tested and confirmed or they are repaired if there is a calculation 
error. The payment amounts are tested against the contract's payment conditions and type of 
event and the incentive is calculated. The load impact, if any, is not credited to the participant's 
energy bill. The purpose of the test is to make sure the customer communications, data 
monitoring, and calculation approaches are working well and are ready for an actual load event. 
TecMarket Works makes no recommendations for changes in the testing procedures at this time. 

M&V and Reporting for internal and external purposes 
According to interviewed managers, there has been an explosion in required program tracking 
and reporting that is overwhelming the ability of the program to meet these demands. This work 
load is also impacting the program's ability to minimize operational costs. In addition to the 
added analysis and reporting needed to assess each event load reductions and report impacts and 
process payments to the billing department, there are substantial additional M&V associated 
analysis and reporting demands. This demand is placed on the program to comply with both 
financial and regulatoty reporting, reporting for the system operator, load availability 
projections, summer curtailment projections for state level planning, event load reduction 
analysis, new enrollment load potential analysis and other troubleshooting analysis for the 
program and for participants. The Ohio Commission requires peak impact analysis and hour-
specific peak analysis, and where required, weather normalized impacts for projections. 
Managers noted that each of the different state Commissions require different analysis and 
reporting. In addition, analysis and reporting is required to supply documentation to senior 
management about the ability of the program to cost effectively acquire energy resources that 
provide a Save-A-Watt retum to Duke Energy. Managers report that the combined analysis and 
reporting requirements have led to the need for an additional full time M&V load reduction 
calculation professional that must be backed up with additional analysis capacities. 

TecMarket Works agrees that this level of M&V and analysis reporting is problematic, but also 
understands the need for the various financial and load reduction based analysis and reporting 
requirements. To the extent possible, the financial and load M&V and analysis reporting should 
be coordinated and routinized. To the extent possible, Duke Energy should work with the 
various information consumers and develop a set of standard reporting metrics and focus on 
establishing standard approaches for collecting, processing, assessing and reporting program 
impacts and potential capacity and financial status and conditions for the programs and for each 
event. This will be a challenge as each stakeholder has their own information requirements and 
priorities that are often somewhat inflexible. This problem is not limited to PowerShare or to the 
state of Ohio. In dealing with load control programs, we have found that load impact reporting is 
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becoming more important to system operators, commissions, power supply plaimers and others. 
In addition, Duke Energy should consider focusing effort on streamlining the load impact 
analysis efforts and where possible, build automated extraction and analysis routines. TecMarket 
realizes that this effort is already underway and has been for some time. These efforts need to 
continue. If necessaty, Duke Energy should explore the option to hire or contract M&V and load 
impact analysts and programming experts to help set up these systems and train staff in their 
operation and maintenance if those systems can reduce analytical and reporting load in the longer 
term. However, if the establishment of common reporting metrics and routinized approaches 
cannot be achieved, PowerShare may need to adjust its overhead expense stmcture and 
incorporate the additional recourses needed into the program's operation that are recovered 
within PowerShare's pricing stmctures or through rates via the regulatory price adjustment 
processes. 

Keeping Customers in the Program 
According to interviewed managers, not all participants stay on the program after they 
experience a few calls for them to shed load. According to these managers, some customers do 
not understand the concept of not having power available when they need it, and customers do 
not always understand the concept of selling load that they do not use back to Duke Energy. 
Likewise some customers, particularly those that have limited flexibility in their work production 
schedules or who have difficulty meeting production obligations can have a problem providing 
load back to Duke Energy when it is needed. According to the interviewed managers, some 
customers accept these conditions as long as they have participation and event opt-out options. 
The managers were not sure what the dropout rate is, but report that it is not high, with an 
estimated drop-out rate for the last control event at about 3 or 4 Ohio participants. With about 
114 participants in the Ohio program (both Call and Quote participants), a dropout rate of 3 or 4 
is small and expected. 

Managers also report that some participants have become skilled energy traders and look at the 
program as another potential revenue stream that allows them to shift work or production efforts 
to acquire the best revenue stream for their firm. However, managers indicate that there is a 
critical balance point for many customers in that the program has to be flexible enough to 
accommodate participant production and work needs without over penalizing them when they 
are not able to provide the load contracted. If managers are not able to shed load when called, 
and are penalized for that condition, interviewed managers report that these customers are the 
ones that drop out of the program as their contracts expire. 

Another issue that may impact the dropout rate is the need for businesses to carefully monitor 
their post control period load. Businesses that respond to a call and reduce load can find 
themselves in the position of trying to recover from that load shed by restarting equipment and 
processes that were shut down, scaled down or shifted to non-control hours. If this is not 
carefully done, it is possible for a participant to have their payments eroded by excessive demand 
charges as they retum to normal operations and have multiple systems coming on at the same 
time. Managers were not sure if the program provides advice or wamings to participants to help 
them understand the possibility of eroding their payments. We did not test for this condition, 
however we do suggest that the BRMs be advised that in some cases participants may need to 
rapidly recover from the load reduction achieved through the program in a way that can offset 
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the program's financial benefits. BRMs should screen for these conditions during the enrollment 
assessment process and consider if there are participants who would be better served by not 
being enrolled or by suggesting that when they enroll they consider moving to the on-peak/off-
peak rate stmcture (rider LM). 

TecMarket Works does not suggest changes to the contract performance options or the non­
performance penalties stmctured into the contracts. It is important for the program to acquire 
participants who can perform and it is important for participants who are enrolled in the program 
to take their contracted responsibility seriously. Essentially Duke Energy is paying for their 
participation. According to the interviewed managers, Duke Energy goes over the various 
participation scenarios with the customer and these conditions are presented in the participation 
contracts. Likewise, BRMs also discuss these conditions with the participants during the 
marketing and enrollment process, and are often called upon to explain how the contract 
provisions work in the event of a call for both performance and non-performance. For the 
participants who more fiilly understand the programs and the operational requirements and who 
have the technical and managerial expertise to incorporate the program into their operational 
decision frameworks and profit streams, the programs seems to work well. However, 
TecMarket Works did not conduct participant interviews to identify participation issues with the 
participants, but rather obtained the information presented here through interviews with the 
program managers and the reviews of program materials. TecMarket Works is not confirming 
that this information is accurate, but rather we report the results of the interviews that suggest 
there is a small portion of the population of participants who may not be good candidates for the 
program, but who were approved for participation. We are not suggesting that this is a problem 
and this condition rnay not be avoidable as participants gain experience with the program and 
more fully understand the program's impact on their operations. These issues do not appear to 
be significant and we are not recommending corrective action at this time. However, if Duke 
Energy determines that they would like to grow the program to include smaller customers or 
focus on market segments, it would be beneficial for Duke Energy to explore these issues to 
determine if the conditions that drive program dropouts can be identified and incorporated into 
the program's smaller customer screening efforts to help reduce the potential for higher levels of 
dropouts from customers segments or size groups where this may become an issue. 

Program Operational Issues 
A few operational issues were identified during the interviews that are reported in this section. 

Tariff price adjustments are confusing to the participants 
According to the interviewed managers, the participants are informed that the price they are paid 
for a Quote Option is equal to ninety percent (90%) of the MISO next day price projection, less 
tariff adjustments. Managers report that participants do not understand the tariff concept. To 
many, a tariff is the cost placed on an imported product to adjust the cost of the product for some 
specific reason or condition. According to the managers, it is difficult for the BRMs and others 
to help customers understand why tariff adjustments are applied to the MISO 90% price 
estimate. This adjustment is substantial and can be 30 percent (30%) of the anticipated price 
expected by the participant. TecMarket Works suggests that the program develop materials that 
help the participants understand the tariff, why it is there, and the impacts of the tariff on the 
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Quote Option pricing stmcture and convey these concepts on the website, to the potential 
participants and within the contract agreements. 

Program is labor intensive 
Managers noted that the program as it is now stmctured is labor intensive and that 
implementation staff are often shared with other job functions beyond the PowerShare program, 
requiring the program to operate with support staff that may not be available during critical 
periods. Managers report that focused attention is required for information technology (IT) 
requirements, including problem solving, communications troubleshooting, performance 
analysis, as well as coordination and reporting requirements. Interviewed managers report that 
notification system problems, contact information maintenance, and operational problem solving 
require a stmctured focus from individuals who are experts with the operations of the program's 
information systems. Managers noted that support has been obtained via outsourcing some of the 
IT support with three different firms over a three year period, with some of the support located in 
other countries and staffed by people who did not understand the operations or complexity of the 
program support needs or understand that these can change from week to week. Managers report 
that solving these problems are critical for efficient program operations. Interviewed managers 
report that substantial progress has been made regarding these issues, but also report that there 
remains a need to focus additional resources on streamlining approaches and standardizing 
operational analysis and reporting to the extent possible. TecMarket Works agrees that 
establishing standardized approaches, especially for complex operational programs that require 
substantial communication, analysis and reporting efforts are keys to cost effective operations. 

Vendor Performance 
There remains some concem by multiple managers regarding the ability of their current support 
vendor to build and operate program management and operational systems that meet Duke 
Energy's needs. Managers report that the current provider is focused on developing and 
improving operational procedures that work for multiple programs and clients rather than 
developing and maintaining systems that are focused on Duke Energy's needs. 

TecMarket Works did not examine or test these conditions or assess the performance of the 
support vendors, but include this discussion in the process report so that the interview comments 
on these conditions are documented. It is the understanding of TecMarket Works that Duke 
Energy is addressing these issues with the vendors and is taking steps to fill labor need gaps that 
can be accomplished within the program's resources. These issues should be minimized as the 
program develops additional streamlining procedures and automated performance analysis 
systems. In addition, Duke Energy continues to move more of the operations of the program to 
the service vendor and develop more advanced programming and streamlined practices with the 
current provider. 

PowerShare has Potential to Integrate With a SmartGrid Pilot 
While load control programs have been and continue to be a part of the power supply mix, these 
programs have the potential to benefit from newly developing SmartGrid communication and 
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technology control systems. Several of the interviewed managers commented on the operational 
and management changes that the PowerShare Program has experienced over the last 10 years of 
operation and how these changes are beginning to be associated with SmartGrid approaches. 
There seems to be a concem on the part of some of the managers that PowerShare is not seen as 
a way to test SmartGrid concepts and communication systems if participants can agree to take 
advantage of automated controls. This is a concept that needs to be explored by Duke Energy to 
determine if the PowerShare Program has the participant base and customer conditions that make 
automated load control procedures controlled by Duke Energy a possibility. On one hand the 
PowerShare Program services larger customers who need to maintain control over production 
and environmental conditions, suggesting that PowerShare decisions need to remain in the hands 
of the participants. In other cases PowerShare participants can move to prescriptive load control 
response actions that can be controlled by SmartGrid. The movements of chiller or roof-top 
HVAC unit set points or water heating controls are examples of systems that might be confrolled 
by SmartGrid technologies and communication systems. However, production or service related 
controls are best managed by the participant to match individual customer needs and conditions. 

Interactive load control is a major aspect of the Smart Grid platform and PowerShare may be 
able to provide a pilot test bed for the Smart Grid communications and control systems on a sub­
set of participants, especially if these control systems can be automated in a way that meets 
customer flexibility requirements. However, this should be carefully considered and 
accomplished only when Smart Grid approaches and systems are well enough developed and 
tested enough that they are reliable and can meet the flexibility requirements of PowerShare 
participants. While Smart Grid holds great promise for load reduction across supply systems 
as well as within local distribution networks, TecMarket Works is not familiar with the state of 
development of these systems or the reliability of the communications and control approaches. 
Duke Energy is one of the leading Smart Grid utilities in the United States and has the 
knowledge, skill and information to assess this issue. TecMarket Works focuses attention on this 
aspect because it was a theme of discussion by more than one manager, suggesting there may be 
some level of agreement within the PowerShare management stmcture to examine this issue and 
explore its potential. 
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Impact Estimation Approach 
The current impact evaluation approach used by Duke Energy for the PowerShare Program has 
changed recently from the previous single ex ante impact evaluation conducted after the summer, 
to series of impact evaluations that are conducted at the end of each month during the summer. 
The reason for this change was two-fold. First, NERC and MISO mles require impact estimates 
within 30 and 60 days respectively.^ Second, participants have a strong preference to receive 
payments as close to an event as possible, rather than waiting for an ex post impact evaluation 
after the end of the summer. 

In general, the impact evaluation approach used by Duke Energy consists of the estimation of a 
daily "pro forma load shape" (PFL) for each customer that predicts the next day's hourly load 
shape for each customer. The results of this model represent the customer's curtailable load. At 
the end of the month, a monthly PFL is estimated (using the same specification) for each 
customer. The load impacts and event payments are based upon this monthly PFL. The details 
of the PFL are discussed below. 

The PFL is a regression model where the dependent variable is the customer's actual hourly load, 
collected from the customer's meter. The independent variables in the regression equation 
include variables to control for the hour of the day, the hour of the week, the hour of the month, 
weather conditions, event days, and "quiet" periods (which are periods of unusual loads due to 
such things as production slow downs or equipment down time)^. 

The PFL also includes terms to capture correlations in the error term (i.e., unaccounted for 
effects) that may persist over time. The model generally uses a minimum of twelve weeks of 
historical load data to estimate the parameters of the model, though no more than twelve months 
of data can be used in the model. 

At the end of the month, if any events occurred, a PFL model is estimated using the actual 
weather conditions for the month that the control event occur, but without including the load data 
for that day. The customer's load profile on the event day is then estimated from this PFL (using 
the actual weather conditions), and compared to the customer's actual load on during the event. 
The difference is the event impact for that participant."* 

Assessment of Ex-Ante Impact Estimation Approach 
The movement from a single, ex post impact evaluation conducted at the end of the year to a 
monthly ex post impact evaluation is a significant improvement for this program by better 
meeting the needs of regulatory agencies providing them with a better insight into the ongoing 
performance of the program. Often times, ex post impact evaluations are conducted so long after 

^ Duke Energy "SAW MV proposal", Oct. 2009. Note that the PowerShare Voluntary and eventually the 
QuoteOption programs however do not undergo this monthly impact evaluation, and are still evaluated using an ex-
ante impact evaluation. The approach used for that evaluation is identical to the one that was reviewed by the 
TecMarket Project Team in 2007 so our comments in that report remain valid. 
^ Duke Energy "Pro Forma Calculation Process" Jan. 2010. 
* By including indicator variables for event hours, the coefficients on those variables in the monthly PFL essentially 
are the load impacts for that customer for that hour for that event, so the comparison is done within the regression 
equation. This approach has the added benefit of allowing for hypothesis testing (i.e., determining whether or not 
those impacts are statistically significant). 
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a program has been implemented that it has negligible value to the program going forward. 
Duke's ex post estimation approach provides rapid feed back to the program managers about 
what is occurring shortly after the control events allowing them to determine the effectiveness of 
both the program and individual contracts. 

The technical approach used by Duke Energy in how they specify the PFL and estimate event 
effects appears to be reasonable and defensible. The Duke Energy model's specifications 
include the key determinates of energy usage, so there is little likelihood of bias in the results 
from omitted variables. One particularly noteworthy feature is that Duke Energy incorporates an 
extensive participant consumption histoty to estimate the model, rather than relying on a small 
sample of days prior to the event as is common in many utilities which use less rigorous 
approaches (i.e., approaches that compare average usages from a pre-event period, for example, 
rather than conducting a multivariate regression model, as Duke Energy is doing). 

Overall, based on our review, Duke Energy's impact evaluation is a complete, innovative and 
reliable approach that should provide an accurate estimate of event impacts. However, since 
there were no control events during the summer of 2009, it is not possible to verify the accuracy 
of the approach. This can only be done once an actual PowerShare event has occurred. 
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Appendix A: PowerShare Management Interview Instrument 

Name: 

Titie: 

Position description and general responsibilities: 

We are conducting this interview to obtain your opinions about and experiences with the 
PowerShare Program. We'll talk about the Program and its objectives, your thoughts on 
improving the program and its participation rates. The interview will take about two or 
three hours to complete. May we begin? 

Program Objectives & Operations 

1. In your own words please describe how the PowerShare Program works, go over its design, 
marketing and operational approaches. Walk us through the participatory steps starting with a 
customer who knows nothing about the program. 

2. Please describe your role and scope of responsibility in detail. What is it that you are 
responsible for as it relates to this program? When did you take on this role? 

3. Do you feel that Duke Energy has provided you with enough time and resources to 
adequately manage this program? Did you receive the support that you need to manage this 
program? What else is needed? 

4. In your own words, please briefly describe the PowerShare Program's objectives. Any other 
objectives? 

5. Have these objectives changed in the last year or so, and if so how? Why? 

6. In your opinion, which objectives do you think are being met or will be met? 

7. Should the current objectives be changed in any way because of market conditions, other 
extemal or intemal program influences, or any other conditions that have developed since the 
program objectives were devised? What changes would you put into place, and how would it 
affect the objectives? 
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8. Are there any conditions that are associated with the program or the market that are not being 
addressed or that you think should have more attention? If yes, which ones? How should 
these conditions be addressed? What should be changed? How do you think these changes 
will increase program participation or impacts? 

9. Do you think the materials and information presented to the C&I community about the 
PowerShare Program provides a complete enough picture for them to understand the 
potential importance of the program to them and their operations and the incentive or 
participatory benefits of the program? 

10. Do you think the incentives offered through the PowerShare Program are adequate enough 
to entice the C&I community to enroll in the program? Why or why not? What can be 
improved in the area of incentives or sales approaches? 

11. ? Are there any changes to the incentives or marketing that could possibly increase 
participation in the program? What would happen if the incentives were decreased or 
increased, how would this impact your ability to acquire power reductions? 

12. What kinds of marketing, outreach and customer contact approaches do you use to make 
your customers aware of the program? Are there any changes to the program marketing that 
you think would increase participation? 

Overall PowerShare Management 

13. Describe the use of any intemal or outside program advisors, technical groups or 
organizations that have in the past or are currently helping you think through the program's 
approach or methods. How often do you use these resources? What do you use them for? 

14. Overall, what about the PowerShare Program works well and why? 

15. What doesn't work well and why? Do you think this discourages participation? 

16. What are the key market or operational barriers that impede a more efficient program 
operation or limit obtainable impacts? 

17. In what ways can the PowerShare Program's operations be improved? 

18. If you could change any part of the program what would you change and why? 
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Program Design & Implementation 

19. What market information, research or market assessments are you using to determine the 
best target markets or market segments to focus on? 

20. What market information, research or market assessments are you using to identify market 
barriers, and develop more effective operational mechanisms? 

21. How do you track, manage, and monitor or evaluate customer involvement? 

22. Do you think there should be changes made to the participant stmctures? For instance, in 
Kentucky's 2007 evaluation of the program, a company can opt for "quote" or "call" 
participation. Being "call" involves mandatory interruption, but only 2 companies enrolled. 
20 companies enrolled in the optional "quote " group - hut only 1 participated in the single 
event in 2007. 

23. What is the quality control, tracking and accounting process for determining how well 
control and control strategies work? 

24. Do you have any suggestions for how program participation can be increased? 

25. Are there any other issues or topics you think we should know about and discuss for this 
evaluation? 
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Appendix B: MISO Territory Map 

Red area is MISO territoty. 

1 
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TecMarket Business Center 
165 Netherwood Road 

2"** Floor, Suite A 
Oregon, Wl 53575 

Memorandum 

To: Ashlie Ossege, Duke Energy 
From: TecMarket Works 
Date: January 12, 2011 
Subject: Ohio CFLs, Customer Survey Results 

Findings 
1. CFL coupons were far and away the primary driver for participants to purchase CFLs, and more 

than 40 % of coupon redeemers indicated that they would have purchased zero CFLs if the Duke 
Energy coupon had not been available. 

2. While CFL coupons are driving spillover to more CFL purchases, the coupons are having only a 
small effect on simultaneous purchases of other energy efficiency technologies such as insulation 
and weather stripping. 

3. Of the CFLs redeemed with coupons, 90% in Ohio and 84% in Kentucky were reported to be 
installed and operating in sockets at the time of the survey. 

4. Prior use of CFLs had no bearing on CFL program satisfaction ratings of CFL redeemers or 
Ukelihood of purchasing CFLs in the fiiture, however those redeemers who experienced any bulb 
failure or removed at least one CFL because of light quaUty had a lower overall satisfaction rating 
with CFLs. 

5. Prior use did have an effect on forward-looking confidence in CFLs with more new adopters than 
previous adopters finding they were much more confident in CFLs after participating in the 
program. 

6. While CFL forward-looking buying habits are similar for new and previous adopters, previous 
adopters indicate they are more Ukely to replace a failed bulb with a CFL. 

CFL Coupon Redeemers 
This survey focused on customers who, according to program tracking records, redeemed their CFL 
coupons. The survey was mailed out to customers in Ohio and in Kentucky who had redeemed their 
CFL coupons. Of these, 130 surveys were retumed in Ohio and 41 were retumed in Kentucky with usable 
responses. 

Participation in the Program 
As seen in Table 4 nearly all of the redeemers responding to the survey (95.4% in Ohio and 92.5% in 
Kentucky) recall using the coupons provided by Duke Energy themselves, while some (6.9% in OH and 
15% in Kentucky) recall giving at least one of their coupons away to another user. 

Table 1. Pan 

OH (n=130) 
KY (n=40) 
Weighted 

ticipation in the Program 
Used Coupon tliemselves 
Yes 
95.4% 
92.5% 
94.7% 

No 
4.6% 
7.5% 
5.3% 

Gave coupons to someone else 
Yes 
6.9% 
15% 
8.1% 

No 
93.1% 
85% 
91.2% 

fax: (608)835-9490 email: NPHall@TecMarket.net telephone: (608) 835-8855 

mailto:NPHall@TecMarket.net


average 

Redeemers were asked to rate the influence several categories on their decision to purchase CFLs These 
categories included: 

• The Duke Energy CFL coupon, 
• In-store advertising, 

Advertising that was not in-store, such as tv, radio and newspaper ads 
Other advertising 
CFL brand. 
Sales associates, 
Friends and family 

Possible responses for each category were Very Influential, Somewhat Influential, and Not Influential at 
All. 

Ninety-seven (75.2%) redeemers in Ohio and 28 (68.3%) in Kentucky found the coupon from Duke 
Energy to be "very influential" in their decision to purchase CFLs, indicating that the coupon was a key 
purchase driver. Although previous Duke Energy CFL studies have found the CFL coupon ixom Duke 
Energy to be even more influential, the coupon still seems to be the main driver in redeemers' decisions to 
purchase CFLs.' In-store CFL displays and signs were found to be somewhat influential, and other forms 
of advertising were found to be not at all influential by most redeemers. Redeemers did not find CFL 
branding or friends and family recommendations to be influential in their decision to purchase CFLs. As 
indicated in Table 5 and Figures 1 and 2, the Duke Energy coupon was the primary driver leading to the 
purchase of the program-induced CFL by a significant margin; however, the decision was also influenced, 
to a limited degree, by other events. 

The only major difference from the July 2010 report was that 56.6% of redeemers indicated that in-store 
displays and 67.1% of redeemers indicated that media advertising were not at all influential in their 
purchasing decision. In the July 2010 report these numbers were 38.4% and 45.1% respectively. 

Table 2. Factors influencing CFL buying decision 

The coupon from 
Duke Energy 

CFL Brand 

Non in-store 
advertising (TV, 
radio, newspaper, 
etc.) 
In-store CFL 
displays and 
signs 

OH 

Very 
influential 

97 
75.2% 
21 
16.3% 
13 

10.1% 

12 

9.3% 

Somewhat 
influential 

25 
19.4% 
30 
23.3% 
43 

33.3% 

42 

32.6% 

Not at all 

7 
5.4% 
78 
60.4% 
73 

56.6% 

75 

67.1% 

KY 

Very 
Influential 

28 
70% 
4 
10% 
3 

7.5% 

7 

17.S% 

Somewhat 
influential 

7 
17.5% 
12.;.-"/ - ; 
3ft^ 
16 

40% 

9^-^: -. ; . 

22is%; 
f . 

NotataB 

6 
12.5% 
24 
WA 
21 

52.% 

24 

68% 

^ "An Evaluation of Energy Star Products: Results of a Process and Impact Evaluation of Duke Energy's CFL 
Promotion and Lighting Logger Programs" prepared for Duke Energy by TecMarket Works and Building Metrics, 
September 24,2008, page 38. This study will be referenced as the "2008 study" through this report. 
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Friends or family 

Other advertising 

Sales associates 
at the store 

Online coupon 
from Duke-
energy.com 

12 
9.3% 
7 
5.4% 
1 

0.8% 

3 , ' • ; ; ; • , 

•;2.3%':/;;"/;; 

27 
20.9% 
19 
14.7% 
13 

10.1% 

4 / 

3.1% 

90 
69.8% 
103 
79.9% 
115 

89.1% 

9 

94.6% 

• • 
4 

10% 
0 
0% 
1 

2.5% 

1 

2.5% 

9 
22.5% 
m \ : " ' : ' • • 

m% 
6 

15% 

2 , 

, « i -

27 
67.5% 

m 
7m 
33 

82.5% 

•3? 

mM» 

Influences on Decision to Purchase CFLs in OH 

The coupon from CFLBrand Nonin-$tore In-storeCFL Friends orfamily Other advertising Sales associates Onlinecoupof) 
Duke Energy advertising (TV, displays and signs at the store from Duke-

radio, newspaper, raiergy.com 
etc.) 

• Very influential • Somewhat influential • Not at all 

Figure 1. Influences on Decision to Purchase CFLs in Ohio 
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Influences on Decision to Purchase CFLs in KY 

The coupon from CFLBrand Non in-store In-store CFL Friends or family Other advertising Sales associates Online coupon 
Duke Energy advertising (TV, displays and signs at the store from Duke-

radio, enetgv.com 
newspaper, etc.) 

• Very influential •Somewhat influential • N o t a t a i l 

Figure 2. Influences on Decision to Purchase CFLs in Kentucky 

As shown in the table below, the majority of redeemers in Ohio (76.7%) recalled purchasing their CFLs at 
Wal-Mart using the CFL coupons. In addition, redeemers also mentioned stores where they may have 
purchased CFL bulbs using the manufacturer's coupons. In Kentucky, however, 25% of redeemers 
recalled redeeming their CFLs at Wal-Mart while the same amount (25%) recalled redeeming coupons at 
Home Depot and 12.5% recalled redeeming their coupon at Lowe's. 

In the July 2010 report only 36% of redeemers recalled purchasing CFLs at Wal-Mart and 24.4% recalled 
purchasing CFLs at Lowe's. 

Table 3. Location of CFL coupons redeemed 

Store 

Walmart 

Not specified 

Home Depot 

Lowe's 

Target 

Meijer 

Ace 

Kroger's 

OH 

N 

99 

22 

4 

2 

1 

1 

0 

0 

% 

76.7% 

17.1% 

3.1% 

1.6% 

0.8% 

0.8% 

0% 

0% 

KY 

N 

10 

8 

10 

5 

0 

1 

2 

4 

% 

25% 

20% 

25% 

12.5% 

0% 

2.5% 

5% 

10% 

Redeemers were asked if they purchased any of the following additional items when they purchased their 
CFLs: wall/ceiling insulation, faucet aerators, showerheads, weather stripping, caulking, outlet gaskets, or 
programmable thermostats. Most redeemers did not purchase additional items when purchasing their 
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CFLs (80.5% in both Ohio and Kentucky). In Ohio those redeemers who did purchase additional items 
purchased weather stripping, caulking, outlet gaskets, wall or ceiling insulation, or a programmable 
thermostat. In Kentucky redeemers who purchased additional items purchased weather stripping, 
caulking, a low-flow showerhead, wall or ceiling information, or outlet gaskets. These numbers show 
little change from the July 2010 report and reflect that when program participation influences additional 
purchases, those typically focus on lower cost items. 

Additional measures purchased when redeemir 

Measure 

None 

Caulking 

Weather stripping 

Low flow showerhead 

Faucet aerators 

Electric wall outlet gaskets 

Wall or ceiling insulation 

Programmable thermostat 

ig Dul ce Energ 
OH 

N 

113 

7 

6 

0 

0 

1 

2 

1 

% 

86.9% 

5.4% 

4.6% 

0.0% 

0.0% 

0.8% 

1.5% 

0.8% 

ysc ̂ FL COU| 
KY 

N 

36 

1 

1 

1 

0 

1 

1 

0 

% 

78.0% 

2.4% 

2.4% 

2.4% 

0.0% 

2.4% 

2.4% 

0% 

Use of CFL Coupons 
Redeemers could have purchased between three and fifteen bulbs using the Duke Energy coupons. The 
majority of redeemers stated they purchased four or more CFLs, with just over half of redeemers (52.7% 
in Ohio and 48.4% in Kentucky) indicating they purchased six or more CFLs. This data indicates that not 
only was the Duke coupon the key driver for the purchase decision, but that purchase decisions typically 
involved four or more bulbs. A small number of redeemers stated that they purchased 1 or 2 CFLs. Since 
the CFLs eligible for the coupons were packages of 3 or 6 bulbs, these redeemers may have been 
describing the number of packages of CFLs they purchased, or they did not recall the nximber of bulbs 
purchased and were providing their best guess. The results are shown in Table 8. 

Table 5. Number CFLs purchased, installed and stored for later use as a percentage of 
redeemers. 

CFLs 
purchas 
ed with 
coupon 

CFLS 
installed 

OH 

KY 

OH 

N 

% 

N 

% 

N 

0 

14 

11.9% 

1 

3.0% 

15 

1 

2 

1.7% 

1 

3.0% 

5 

2 

11 

9.3% 

3 

9.1% 

16 

3 

7 

5.9% 

2 

6.1% 

11 

4 

22 

18.6% 

7 

21.2% 

24 

5 

3 

2.5% 

3 

9.1% 

5 

6 

41 

34.7% 

9 

27.3% 

24 

7-11 

13 

11.0% 

3 

9.1% 

15 

12+ 

5 

4.2% 

4 

12.1% 

3 
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CFLs 
stored 
for later 
use 

KY 

OH 

KY 

% 

N 

% 

N 

% 

N 

% 

12.7% 

2 

6.1% 

41 

36.6% 

13 

38.2% 

4.2% 

2 

6.1% 

7 

6.3% 

2 

5.9% 

13.6% 

4 

12.1% 

17 

15.2% 

7 

20.6% 

9.3% 

2 

6.1% 

8 

7.1% 

1 

2.9% 

20.3% 

7 

21.2% 

16 

14.3% 

3 

8.8% 

4.2% 

2 

6.1% 

2 

1.8% 

0 

0.0% 

20.3% 

8 

24.2% 

11 

9.8% 

1 

2.9% 

12.7% 

2 

6.1% 

6 

5.4% 

5 

14.7% 

2.5% 

4 

12.1% 

4 

3.6% 

2 

5.9% 

CFL Installation Rates 
In Ohio redeemers indicated that they had purchased 579 CFLs with coupons and of those 522 (90.2%) 
were installed. Two hundred thirty two (232) CFLs were purchased with coupons and 195 (84.1%) were 
installed in Kentucky. To obtain these numbers the 7-11 choice category was averaged to 9 bulbs and the 
specific numbers given by redeemers who had more than 12 CFLs were used. Along with the high 
installation rates Figure 8 illustrates that a high percentage of program CFLs are being put installed in 
sockets. These numbers show little change from the July 2010 CFL report. 

Purchasing and installation 
percentages per number of CFLs 

-CFLs piircliased with coupon OH-

•CFLs purchased with coupon KY -

•CFLs installed OH 

•CFLs installed KY 

7 to 11 12+ 

Figure 3. Number of CFLs purchased, installed and stored as a percentage of 
respondents 

CFL Coupon Estimated Negative Influence 

TecMarket Works January 12, 2011 



Redeemers were asked if they would have purchased any CFLs if the Duke Energy Smart Saver coupon 
had not been available, and, if so, how many. 

As shown in Table 8, more than 40% (43% in Ohio and 48.6% in Kentucky) of redeemers stated that they 
would not have bought any CFLs if the coupon had not been available, and an even larger number of 
redeemers (51.8% in Ohio and 55.6% in Kentucky) stated that they have not purchased any additional 
CFLs since using the coupon. These two statements corroborate the previous statement made by 
redeemers that receiving the coupon in the mail was most influential in a participant's decision to 
purchase CFLs. 

In the July 2010 report 33.5% percent of redeemers estimated they would have bought zero bulbs if the 
coupon had not been available. 

Table 6. Est mated Influence of No Coupon, Additional Purchases and CFLs given 

Estimated 
CFLS 
bought if 
coupon had 
not been 
available 

CFLs 
purchased 
since 
participating 

CFLs given 
away 

OH 

KY 

OH 

KY 

OH 

KY 

N 

% 

N 

% 

N 

% 

N 

% 

N 

% 

N 

% 

None 

49 

43.0% 

17 

48.6% 

57 

51.8% 

20 

55.6% 

108 

91.5% 

32 

91.4% 

1 

5 

4.4% 

1 

2.9% 

4 

3.6% 

1 

2.8% 

1 

0.8% 

0 

0.0% 

2 

13 

11.4% 

5 

14.3% 

9 

8.2% 

1 

2.8% 

1 

0.8% 

0 

0.0% 

3 

5 

4.4% 

0 

0.0% 

7 

6.4% 

3 

8.3% 

2 

1.7% 

1 

2.9% 

4 

11 

9.6% 

2 

5.7% 

11 

10.0% 

2 

5.6% 

3 

2.5% 

1 

2.9% 

5 

0 

0.0% 

0 

0.0% 

3 

2.7% 

0 

0.0% 

2 

1.7% 

0 

0.0% 

6 

11 

9.6% 

2 

5.7% 

13 

11.8% 

3 

8.3% 

0 

0.0% 

0 

0.0% 

7-11 

11 

9.6% 

5 

14.3% 

4 

3.6% 

3 

8.3% 

0 

0.0% 

0 

0.0% 

away 
12+ 

9 

7.9% 

3 

8.6% 

2 

1.8% 

3 

8.3% 

1 

0.8% 

1 

2.9% 
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Estimated influence of no coupon and self-reported 
spillover 

60% 

50% 

40% 

30% 

20% 

10% 

CFLs Purchased if coupon not available CFLs purchased since participating 

• 0 a l a 2 B 3 B 4 a 5 ^ 6 s l l f f i l 2 - K 
t _ _ _ _ _ „ „ _ _ _ _ _ _ _ ^ 

Figure 4. Estimated amount of bulbs bought if no coupon had been available, and 
additional purchases of CFLs 

CFL Usage and Satisfaction 
Redeemers were asked if their lighting hours of use had changed after installing CFLs. 
Most redeemers have not altered their use behavior after installing their CFLs; that is, 87.7% of redeemers 
in Ohio and 80% of redeemers in Kentucky reported that they have not changed the hours of use of hght 
fixtures. Of those redeemers who did change their usage in Ohio, equal amoimts (6.2%) reported 
increasing and decreasing their hours of use. In Kentucky 12.5% of redeemers reported decreasing their 
hours of use while 7.5% said that their hours of use had increased. This data suggests that snap-back is 
not associated with the Duke Energy CFL purchases - that is, customers are not using their fixtures more 
now that they are saving money on the use of those fixtures. 

Seventy four percent (74%) of redeemers in Ohio and 77.5% of redeemers in Kentucky reported that they 
have not removed any of the CFLs they installed. Of those redeemers who have removed a CFL that they 
had installed, over half (59.5%) in Ohio and all (100%) in Kentucky did so because the bulb had bumed 
out. 

Bulb removals that were reported were similar to those in the July 2010 report. The number of redeemers 
who removed at least one program CFL in OH for this report is 26% compared to 16% in the July 2010 
report. The reasons for removal were similar to the July 2010 report. 

Table 7. Lighting hours of use changes in OH and KY 

Fixture hours of 
use 

Increased 

8 
6.2% 

OH 

Decreased 

8 
6.2% 

No 
change 

114 
87.7% 

Increased 

3 
7.5% 

KY 

Decreased 

5 
12.5% 

No 
change 

32 
80% 
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Table 8 . CFLs bought with coupon and 
Number of 
bulbs 

OH 

KY 

N 
% 
N 
% 

0 

97 
74.0% 

31 
77.5% 

1 

9 
6.9% 

5 
12.5% 

2 

14 
10.7% 

2 
5.0% 

subseqi 

3 

7 
5.3% 

1 
2.5% 

Liently removed 

4 

2 
1.5% 

1 
2.5% 

5 

2 
1.5% 

0 
0% 

Table 9. 

OH 

KY 

Reasons for removing coupon 
Reasons for 
removal 

N 

% of all bulbs 
removed 

N 

% of all bulbs 
removed 

Burned 
out 

19 

55.9% 

9 

100% 

CFLs 

Not bright 
enough 

8 

23.5% 

0 

0% 

Too slow 
to start 

3 

8.8% 

0 

0% 

Did not 
like the 
light 

2 

5.9% 

0 

0% 

Other 

2 

5.9% 

0 

0% 

The specific responses for "other" reasons of removal in Ohio were that one redeemer had a dimmer 
switch and another wanted a three-way bulb. 

Previously installed CFLs 
Not quite half of redeemers in each state (60.9% in OH and 47.5% in KY) stated they already had at least 
one CFL installed in their house before purchasing bulbs with Duke Energy coupons, and just over half of 
redeemers stated they had not already had CFLs installed. Of those redeemers who indicated that they 
had already installed a CFL, 59.8% had aheady installed 2, 3, or 4 bulbs, that is while they were already 
users, the level of use was small, representing only a few sockets per home. That is, these customers had 
not been previously transformed by other market pressures to be dedicated CFL users. 

In the July 2010 report only 44.1% of redeemers indicated they had previously installed CFLs, 
representing a jump of 15.8% over the year between assessments. The percentage of respondents with 
12+ pre-installed CFLs also increased to 17.3% from 8.3%. CFLs continue to penetrate the market with 
new adopters moving to CFLs and significantly more new adaptors moving to CFLs via Duke Energy 
programs. Duke is moving the market forward with respects to CFL first us adopters and increased 
adoption from previous adopters. 

Table 10. Pre-installed CFLs 

CFLs pre-installed? 

OH 
Yes 
75 
60.9% 

No 
48 
39.1% 

KY 
Yes 
19 
47.5% 

No 
21 
52.5% 

Tab e 11. Numbers and percentages of pre-installed CFLs 
Number of bulbs pre-
installed 

7-11 12+ 
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OH 

KY 

N 
% of respondents with 
pre-installed CFLs 
(n=75) 
% of all surveyed 
(n=130) 

8 

10.7% 

6.2% 

N -3 
r)f respondents with ' 

[ire-instdlled CFLs j IS.?"*!* 

% of all surveyed ; _ _ „ 
(n=40) ! ' •^^ ' ' 

13 

17.3% 

10% 

11 

14.7% 

8.5% 

7 • 3 

36.8';v. 

17.5% 

15 

20% 

11.5% 

2 

2.7% 

1.5% 

0 1 
1 i 

15 8 ° / 0 % , h.7\. 
1 

, 1 

7.5% \ 0% ; 2.5% 

4 

5.3% 

3.1% 

1 

5.7%-

2.5% ^ 

5 

6.7% 

3.8% 

5 

26.3% 

13 

17.3% 

10% 

5 

26 3% 

12.5% 1 12.5% 

In addition to the number of pre-installed CFLs, redeemers were asked how long they had been using 
CFLs before using the Duke Energy coupon. Responses included: 

• Never purchased until now 
• 1 year or less 
• 1-2 years 
• 2-3 year 
• 3-4 years 
• 4 or more years 

As seen in Table 15 below, 40.4% of redeemers in OH and 43.2% of redeemers in KY indicate that they 
have been using CFLs for more than two years and 28.4% of redeemers in Ohio and 21.6% of redeemers 
in KY indicate that this is their first time using a CFL. This data suggests that CFL saturation is still low 
within the coupon redeeming population prior to the use of the Duke Energy coupon. 

Tab 

OH 

KY 

e 12. Time since first purchase of CFLs 
Never purchased until 
now 

36 
28.6% 
8 
21.6% 

1 year or 
less 

11 
8.7% 
4 
10.8% 

in OH and KY 
1-2 
Years 

28 
22.2% 
9 
24.3% 

2-3 
Years 

27 
21.4% 
8 
21.6% 

3-4 
Years 

10 
7.9% 
5 
13.5% 

4 or more 
years 

14 
11.1% 
3 
8.1% 

Redeemers were asked to rate their satisfaction with the CFLs redeemed with their Duke Energy coupon. 
Ninety eight percent (98.3%) of redeemers in Ohio and 97.2% or redeemers in Kentucky are at least 
somewhat satisfied and 75.8% of redeemers in Ohio and 72.2% of redeemers in Kentucky of were very 
satisfied with their CFLs. 

Tab 

OH 

KY 

e13. 

N 
% 
N 
% 

CFL satisfaction in OH and KY 
Very 
Satisfied 
91 
75.8% 
26 
72.2% 

Somewhat satisfied 

27 
22.5% 
9 
25% 

Not at all satisfied 

2 
1.7% 
1 
2.8% 
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When CFL satisfaction was taUied for only those redeemers who removed the CFLs purchased with the 
Duke Energy coupon, 100% (3 of 3) of redeemers in Kentucky and 50% (9 of 18) of redeemers in Ohio 
indicated they were very satisfied with their Duke Energy CFLs. In Ohio 45% (8 of 18) of redeemers who 
removed a CFL indicated that they were somewhat satisfied with the CFLs. This is twice the percentage 
of "somewhat satisfied" responses in the overall survey population and nearly a third of all the "somewhat 
satisfied" responses in Ohio, indicating that bulb removal, as would be expected, has a negative 
correlation with CFL satisfaction in Ohio. Time since first installation of CFLs had no impact on 
satisfaction levels suggesting that long-time users are not more or less satisfied with their CFLs than are 
new users. Satisfaction levels are unchanged since the July 2010 report. 

Future CFL Purchases 
Redeemers were asked to consider their future CFL purchases and identify how many CFLs they would 
expect to purchase in the next year if CFLs were offered at a certain price compared to a standard 
(incandescent) bulb. The prices offered were: 

• The same price as a standard bulb 
• $1 more than a standard bulb 
• $2 more than a standard bulb 
• $3 more than a standard bulb 

Redeemers were also asked how many CFLs they would purchase if they were free, but required a mail-in 
rebate form. 

Results are shown for Ohio in Table 16 and for Kentucky in Table 17 below and illustrated in figures 5 
through 7. With CFLs being offered at the same prices as a standard bulb, 94.5% of redeemers in Ohio 
and 96.9% of redeemers in Kentucky will purchase at least one CFL, and 69.6.% of redeemers in Ohio 
and 84.4% of redeemers in Kentucky indicated they would purchase four or more. More than 75% of 
redeemers in Ohio and Kentucky indicated they would purchase at least one CFL bulb if the price per 
bulb was $1 more. When the price reaches $2 more 50% of redeemers in Ohio and 59.6% of redeemers in 
Kentucky indicate they would not purchase CFL bulbs. This indicates that customers are expecting CFL 
prices that are comparable to incandescent lighting. 

If the CFL bulbs are free with a rebate form, 84.2% of redeemers in Ohio and 92.9% of redeemers in 
Kentucky said that they would purchase at least one CFL. Since these percentages are lower than the 
percentages for CFLs at the same price as incandescent bulbs in both states, this suggests that 10% to 
15% of redeemers may be experiencing a barrier other than price when deciding to purchase CFLs. 

For example, some customers may not be at all interested in purchasing CFLs due to size, slow 
illumination, aesthetics or the quality of light and would not purchase CFLs regardless of price or price 
difference. In addition, for some of these redeemers the hassle of the rebate process may outweigh other 
advantages of purchasing CFLs; for example, 10 (9.9%) redeemers in Ohio and 2 (7.4%) redeemers in 
Kentucky stated they would purchase CFLs at a price equal to standard bulbs but would not obtain them 
if they were free through the use of a rebate. 
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All percentages were similar to the July 2010 report except for the number of redeemers who would 
purchase zero CFLs if the price was $3 more than incandescent bulbs. This number is 12% higher than 
the 2010 report. (70.3% compared to 58.3%). 

Table U 

They were the 
same price as 
a standard 
bulb? 

They were 
$1.00 more 
than standard 
bulbs? 

They were 
$2.00 more 
than standard 
bulbs? 

They were 
$3.00 more 
than standard 
bulbs? 

They were free 
but you had to 
mail in a 
rebate form to 
get your 
money back? 

I. Hypothetical CFL 
Number of 
bulbs 

N 

% 

N 

% 

N 

% 

N 

% 

N 

% 

0 

6 

5.9% 

22 

23.9% 

45 

50.0% 

64 

70.3% 

16 

15.8% 

buying habits in Ohio under 4 different pric 

1-2 

20 

19.6% 

11 

12.0% 

14 

15.6% 

6 

6.6% 

12 

11.9% 

3 

5 

4.9% 

8 

8.7% 

7 

7.8% 

6 

6.6% 

7 

6.9% 

4 

11 

10.8% 

14 

15.2% 

7 

7.8% 

3 

3.3% 

10 

9.9% 

5 

7 

6.9% 

6 

6.5% 

6 

6.7% 

3 

3.3% 

6 

5.9% 

... . 
6 
15 

14.7% 

9 

9^8% 

5 

5.6% 

3 f 

3.3% 

11 

10.9% 

ing scenarios 

7-il 

13 

12.7% 

^ '-^tl 

124% 

1 

1.1% 

S-^M; ' 

W % 

12 

11.9% 

H2* 

25 

24.5% 

P 

i fSLm 

5 

5.6% 

: ' : B ' ' - \ 

v i l% 

27 

26.7% 

Table 15. Hypothet 

They were the 
same price as 
a standard 
bulb? 

They were 
$1.00 more 
than standard 
bulbs? 

They were 
$2.00 more 
than standard 
bulbs? 

They were 
$3.00 more 
than standard 

N 

% 

N 

% 

N 

% 

N 

% 

cal CFL 
0 

1 

3.1% 

7 

23.3% 

16 

59.3% 

18 

66.7% 

buying habits in 1 
1-2 

3 

9.4% 

3 

10.0% 

1 

3.7% 

3 

11,1% 

3 

1 

3.1% 

1 

3.3% 

2 

7.4% 

2 

7.4% 

f<entucky under 4 different 
4 

7 

21.9% 

3 

10.0% 

2 

7.4% 

1 

3.7% 

5 

5 

15.6% 

3 

10.0% 

2 

7.4% 

0 

0.0% 

6 

3 

9.4% 

5 

16.7% 

2 

7.4% 

1 

3.7% 

t buying 
7-11 

5 

15.6% 

''' &,' 

m!m 

2 

7.4% 

:-'- 2i-p' 
t M 

scenarios 
12* 

7 

21.9% 

.. 2 - • 

6.7% 

0 

0.0% 

0 

«.0% 
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bulbs? 

They were free 
but you had to 
mail in a 
rebate form to 
get your 
money back? 

N 

% 

2 

7.1% 

0 

0.0% 

3 

10.7% 

2 

7.1% 

3 

10.7% 

4 

14.3% 

. ' I . 

5 

17.9% 

10 

34.5% 

Hypothetical number of CFLS bought under four pricing 
scenarios in Ohio 

- 80% 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

- If CFLs were the same price as 
standard bulbs 

•If CFLS were $1.00 more than 
standard bulbs 

-If CFL were $2.00 more than 
standard bulbs 

•If CFLs were $3.00 more than 
standard bulbs? 

12^ 7 to 11 6 l t o 2 0 

Figure 5. Hypothetical CFL pricing scenarios in Ohio 
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Hypothetical number of CFLS bought under four pricing 
scenarios in Kentucky 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

0% 

• If CFLs were the same price as 
standard bulbs 

-If CFLS were $1.00 more than 
standard bulbs 

- If CFL were $2.00 more than 
standard bulbs 

-If CFLs were $3.00 more than 
standard bulbs? 

12- 7 to 11 l t o 2 

igure 6. Hypothetical pricing scenarios in Kentucky 
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Hypothetical number of CFLs bought if free 
with mail-in rebate 

40% 

35% 
34% 

12* 7 to 11 l t o 2 

I OH IKY 

Figure 7. Hypothetical CFLs bought with free rebate in OH and KY 

Influence of program CFLs on redeemer confidence and future use of GFLs 
Redeemers were asked a series of five questions to determine the influence of program CFLs on their 
confidence in CFLs and their hkelihood of buying CFLs in the fijture. 

The specific categories to rate were: 

• Confidence to use CFLs in the future 
• Coupon's influence to in choosing CFLs in the fiiture 
• Confidence in performance of CFLs bought with the coupon to meet expectations 
• Likelihood ofbuying CFLs in the fiiture 
• Likelihood to use a CFL if you had to change a lightbulb 

Each category had five ratings for redeemers to choose from: 
• Much more likely/confident/better 
• More likely/confident/better 
• About the same 
• Less likely/confident or worse 
• Much less likely confident or worse 

Results are summarized in Figures 8 and 9 below. OH and KY results were combined to provide a more 
reliable sample size for new adopters. 

Overall, new adopters rated their confidence in CFLs, influence of the program, and performance of CFLs 
higher than redeemers who had used CFLs previously. However, when combining the ratings of "about 
the same" or higher, new adopters and previous adopters had very similar total percentages in all 
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categories. This suggests that the program has a positive influence on the confidence level of new 
adopters of CFLs and does not negatively affect the opinions of previous adopters. 

Figure 9 shows that new adopters and previous adopters are equally as Hkely to pwchase CFLs in the 
future, however, 8% more (37% compared to 29%) of previous adopters ate hkely to replace a failed bulb 
with a CFL (rather than a standard bulb) than new adopters. That is, new adopters are still testing the 
waters, while past users are more comfortable with continued use and may have a higher degree of 
acceptance that some CFL bulbs will fail, than non-previous adopters. This suggests that while previous 
adopters may have a higher freeridership rating, they are also more hkely to deliver savings via higher 
installation and continued use rates. 

Combined program influence - new adopters vs. 
previous adopters 

sm 
45% 

40% 

35% 

30% 

25% 

20% 

15% 

10% 

5% 

0% 

44% 
42% 

44% 

New adopters I Previous adopters 

Confidence to use CFLs In thefuture 

New adopters Previous adopters 

Influence in choosing CFLs In the 
future 

N ew adopters Previous adopters 

Performance of program CFLs 

• much more likely/confidenta more likely/confident • about the same 

• less likely/confident • much less likely/confident 

Figure 8. Forward looking influence of program in OH and KY combined. N=110 for 
previous adopters. N=50 for new adopters. 
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Combined likelihood to buy and use CFLs - new 
adopters vs. previous adopters 

50% 

45% -{ 

40% J 

35% J 

30% j 

25% -j 

20% -\ 
15% J 

10% -| 

5% i 

0% -L-

43% 
45% 44% 

New adopters \ Previous adopters 

Likelihood of buying CFLs in the future Likelihood of using a CFL to change a lightbulb 

• much more likely • more likely • about the same "less likely • much less likely 

Figure 9. Forward-looking influence of program on buying and replacing hiabits in OH and KY combined. 
N=l 10 for previous adopters. N=50 for new adopters. 
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CFL Coupon Redeemer Survey 

MtkDuke 
(WEnergyi. 

Sun-ey T. Est 
123456 Does Tin* Layout Work Rd. 
Seem, Like It Is. OK 55555 

Dear Customer. 

Duke Energy- is continuoreh' B̂ TOf to i n ^ o w our 
senicei for you. To help m improve the Contact 
Flnorrscent Light bolb program, ire would lilce your 
input. Please let m tnow ^^iat TOO ibiit about the 
contact fiuoresceitt light btdbs (CFL^) ytm pnrcfaased 
through our coupon promotiofL Some examples of 
CTLi are in the pictures l>elow. If TOU ha\-e any 
questions, please contact Dnke Energ%' at 
mresearch ii duke.eoe^^^•.conl. 

•nx WOIXD LIKE YOlTt OPINION .KBOVt OLH COMP.\CT FLUORESCENT U G H I B I X B (OIL) COUPON 
PROGR.4M. PLE.4SE HLL IN THE CIRCXES COMPLETELY USING BLUE OR BLACK t S K 

Dc you recall receixiua Contact Fhioresceni Light bulb (CFL) 

coupous fi-om Dute Energ;̂ ? C Yes G No 

Did you give av.'ay any of vow coupons to someone else to u-se? C Yes C No 

Did you use at least one c o t ^ o TOurself? C Yes - Conrinne fliis survey C No-ThantTOU. Please return stavey. 

HoiT influential were the foOoning in your dedaon lo puxlmse CFL(s)? 

Vg} Tntliientiai Somet\liat Influouial 

Tbeconpon fiom Dufce Energ}- 0 0 

lii-^tcre CFL di^la^-s and signs C C 

Kcc-in-store advertising (TK'. radio, nen-spŝ wr. etc.) C C 

Salei associates at the store 0 C 

C FL Brand Q C 

Other advertising 0 0 

Friends or family- 0 O 

Not at all lafluential 

n 

.Kt tvhich store did yon pmrchate yonr CTL balbs n ^ g tke Dnke Energy coi^ons? 

Did yon purchase any of the foUouing items at the same time visu purchased die CFLs widi the Dnke Energ>- coiqxms? 
^hll: all that apply. 

.- "a l l or ceiling insolation 0 Faucet aerators C Low flow showerhead 0 Weatbersdij^sng 

,. Caulking 0 Oectric wall outkt gaskets C Programmable thermostat O None of these 

r-̂  r^ 

How many CFL bulbs did j-oupurchase in TOT.AL 1 

•isith the Dito Energy- cot5Jon(s)? O 

Hov.' many CFL bulbs would \-ou have b o u ^ 0 1 

ifvcuhaduothad the Duke Ener.g\-conpon(s).? 0 0 

Hew many C FL bulbs have you since purchased 0 1 

T̂ -ithont Duke Eneiz\' coupons? 0 C 

Of the C FLs yon b o n ^ t with tke Dnke Enei^- conporo: 

0 1 

How manv CFLs are now installed? 0 0 

-11 12+ 

7-11 

"-11 

12* 

o 
12* 

12+ 
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For each CFL purchased irith conposs tkat is now iastaDed, please write ai WGSSE each CFL was installed, Tl"HAT nattage 
the C FL is, AA"H.\T wattage the old bnib was, and on average, HOW" M.\NY HOlTtS yon nse that Ught each day. 

•aiiERE CFL INSTALLED 

Exaiqik Li'.-ing Roo«i T^mv I «mp 
Exau^k Hallway Ceiling Fivnirp 

Bulbl 

Bulb : 

Bulb ; 

Bulb 4 

Bulb:" 

Bulb <> 

B u l b ' 

BulbS 

Bulb? 

Bulb 10 . 

Bulb 11 . 

Bu lb i ; 

B\i& 15 

Buft. U 

Bulb i ; 

CFLW.ATT.AGE OLD BLXB W.ATT.AGE 

BWattCFL 
15Watt CFL 

60\Vatt lacimdesceiit 
20\TattCFL 

HOWMUCMUGffl^IS 
USED (Hours Each Day) 

6 Hotas Per Drr fa\«atK) 
1 Hcmr Per Day (xi tase) 

Have ;x>u changed the boors of use of any fixture iowhkhyoD installed the CFLs? C Yes ' J No 

If ycu answered yes. how did \-oura\^eragetJsage change? C Increased usage v̂  Decreased usage 

Has-eyouremos-edanyoftheCFLsyoniiBtaBed? C Yes 0 No 

1 2 5 4 ? 6 '-1I 12+ 

If>-es. howmany didvouremo'.-e? O 0 C 0 C W '^ O 

"Tiy did you lemo^-e them" 

Z Not bright enough 

Bumed out 

C Did not like the light 

0 Not wotku^ properly 

„ Too slow to start 

C other 

If otiiei. please specif>-:_ 

Did yon have am' CFLs instalkd in Ught soctets in yonr honse 
before yon botight the CTLs with the Dnke Energs- conpoa? 

1 2 

Hies, about hciv manv were akeads-installed? O O 

How long have yon been nsing CFL Ught bnlbs? 

L Nerei piuchased a CTL until now C 1 ye^ or less 

'I- 3 to 4 yeai'i C 4 or more years 

OseralL how satisfied are s-ou with the Dnke discounted CTLs? 

Yes No 

12+ 

1 to 2 years C 2 to 3 years 

Veiv Satisfied Somewhat Satisfied Not at all Satisfied 

TecMarket Works -19- January12, 2011 



Often 

r-, 
Someomes N«Tei 

Do yon nse the Duke Energs- WebAe? 

Hase yon added any major electrical appUances to your hoBM i s tbe past year? C 

.\res-oa aware of the EXERGYST.4K label? C 

Do you t^-pically look for the ENERGY ST.4R label when purchasing an appUance? C 

Do yon t>-pically buy appliances with the ENERGY ST.AR label? C Yes 0 Some of the time 

Considering future CFL purchases, how many CFL bulbs wonU you purchase in the next year if... 

0 1-2 3 4 5 

They were the same price as a standard bolb? Q '•.j 

They weie SI.OC'more than standard bulbs? O w 

They were S2.00 more 4an standard bidbs? Q O 

They were S3.00 more than standard bulbs? 0 0 

Yes 

Yes 

Yes 

\ J 

0 No 

0 No 

0 No 

Nes-er 

\ J 

• ^ 

They weie free but •̂otl had to mail in a rebate fonn 
to »et vow money back? 

o 

u 

6 

0 
r^_ 
'̂ -/' 

0 
'-J' 

7-11 

0 
0 

0 
s^' 

12+ 

0 
0 

0 
0 

o '.J Ci 

How would yon best describe the ts-pe of home in which yon Uve? 

... Detached single-family O Tontihouse 

J -Apaitment 0 Mami&ctnredhoine 

Condomuiium 0 Dnptes2-fami]y 

Multi-Family (3 or more units) 

In what year was your home built? 

0 195<?Ofbefcie 0 1960-1979 

C 199S-2000 C 2001-2007 

C 1980 - 19S9 

C 200S or later 

0 1990-1997 

W"hat is the approximate square footage (heated area) of your home? 

C Less than ?00 C 500-999 C 1.000-1.499 

C 2.000-2.499 0 2.500-2.999 C 3.000-3.499 

.̂.̂  4.000 cr mere 0 Don't know 

0 1.500-1.999 

C 3.500-3.999 

W"hat range best describes yonr total annual household income? 

C Less than S25.000 0 S25.0OO to $49,999 C S50.000-S"'4.999 

C 0->-et S 100.000 0 Don't know C Prefer not to aosnier 

S75.000-S100,000 

How many people Use in your home? 

1 C 6 S or more 

Do yon own or rent yonr home? 

C O.m C Rent 
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Priman' healing fuel? Electric Gas Oil Propane Other None 

Ts-pe of heating ss-stem? 

0 C entral tiirnace 

C Cjec-theitual heatpunqi 

0 Electric baseboard C Heatpun(> 

0 Hot water or steam boiler C Other Do not ia\9 

.\ge of heating system in years? 

C 0-4 0 5-9 

0 15-19 C 19 

10-14 

Don't know Do not have 

Priman' cooling fuel? Electric Gas O Oil Propane Odier Non* 

Tj-pe of cooling system? 

C Cenaal air conditioner 

0 Gec-theimal heat pnn^ 

C Window Room unit air conditioner 

O Odier 

Heat pvanp (&r cooling) 

No coolins s-vstem 

.•Vf e of cooBng system in years? 

.:: 0-4 0 5-9 

0 1>19 C 19 

C 10-14 

C Don't knsw C Do not have 

HA\"E A CH.ANCE TO P.A.RTICIPATE IN THE DUKE ENERGY LIGHTING STLDY 

Wonld son be interested in participatinE in a Hghline study m Juh- and Ancust 2009? 

-i Duke Euej Z-- revaeseotative would place small hgbtins monitors on 4 or 5 hght fi.vtures which would remain in place for 2 to 3 
iveeks The monitors are smaller than the size of a bar of soap and help us measure how often liebts are turaed on and off dtuii^ die 
week- The first 100 returned sun-evs indicatins interest will be coMacted. Eligible customers that are selected will receive $50 &r 
paitie^atmg. 

If j.^i. you may receive a follow-i^ phone call about this hghting studs- in July. 

Yes, I am interested in partic^ating. My phone number is: 

Mv address on the front page of this snrre>' is correct. 

. My address is: 

No. I am net interested in partic^ating. 

TH.4NK YOU FOR YOUR RE.SPONSES 
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Executive Summary 
This report presents the findings of the Residential Smart Saver® Compact Fluorescent Lightbulb 
(CFL) Program for Duke Energy from October 2008 through September 2009. Three campaigns 
took place during this time - a "Lowe's campaign", a "Walmart campaign", and a "GE 
campaign", all featuring mailed coupons. This report reviews the program's customer 
satisfaction, demographics, CFL use, and the energy savings from the CFLs purchased through 
the program. The evaluation is separated into the two components: a process evaluation, and an 
energy impact analysis: To support this analysis two surveys were conducted - a coupon 
redeemer survey, and a coupon non redeemer survey. In addition, interviews were conducted of 
Duke Energy program managers, CFL bulb retailers, and manufacturers that offered CFL 
coupons. Finally, for the impact evaluation, a lighting logger study was conducted with 
customers who redeemed CFL coupons to estimate lighting usage in their home. 

Methodology 
To conduct the energy impact analysis this study combined the information from two data 
collection approaches that together allowed the estimation of saved etiergy. In addition, this 
study conducted interviews with program managers and retail store managers that when 
combined with customer surveys allowed for the assessment of the Operations of the program. 

The kilowatt hour savings were calculated using the data obtained fmta the lighting logger study 
performed on homes in the targeted areas served by the program, which provided average hours 
of use for each room type in which the CFLs were installed. These values were used to inform 
the customer responses to the CFL coupon redeemer survey which indicated the room type, 
wattage of lamp installed, wattage of lamp replaced, and customer-estimated hours of use. 

Two surveys were sent to customers: a coupon redeemer survey sent to customers who redeemed 
Duke Energy coupons for CFL bulbs, and a coupon non redeemer survey sent to customers who 
received but did not redeem coupons for CFL bulbs. The coupon redeemer survey asked 
customers to provide information regarding their purchase of CFL bulbs, their experience with 
CFL bulbs, and their satisfaction with CFL bulbs. Customers who did not redeem CFL coupons 
were sent a coupon non-redeemer survey. This survey also asked customers questions regarding 
their purchase of CFL bulbs, why they did not redeem Duke Energy coupons, and their 
experience and satisfaction with CFL bulbs. The surveys can be found in the appendices of this 
report. 

Program operations were evaluated through an in-depth interview with two program managers 
and five retail store managers. 

Summary of Findings and Recommendations 
An overview of the key findings and recommendations identified through this evaluation is 
presented below. 
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Findings 

1. Duke Energy's CFL coupons are very popular with retailers, boosting sales 500 to 1,000 
percent over typical sales, in some cases causing stores to move product from non-Duke 
Energy territories and providing substitutions and back orders. This is a substantial 
increase in sales and reflects well on Duke Energy and on their marketing efforts and 
promotional initiatives. Duke managers report large movemetits of CFLs in all Duke 
territory stores carrying the GE brand with retailers reporting Sales as fast as they can 
stock the covered bulbs. 

2. Discount coupons are recently experiencing diminishing returns as far as reaching new 
customers to redeem the price reduction the coupons. Strategies are now being 
implemented to reach non-coupon users. Additional targeting and motivational appeals at 
younger and more mobile customers who are less likely to redeem coupons is needed if 
the use of discount coupons is maintained to increase redemption from this group. 
However, Duke Energy has moved to a no cost coupon for a free 6 pack of CFLs that has 
increased sales of CFLs to the point where the market is having trouble stocking bulbs 
and retailers are asking for advance notice of coupon distribution to enable them to have 
enough stock in the stores. Duke Energy managers report that redemption rates are 
running between 12% and 17% compared to about 3% with the price reduction coupons. 

3. The strategy of using individual customer-coded coupons allows Duke to focus on 
accurately tracking customer purchases rather than reconciling participation and sales 
counts with retailers. The move to customer-specific coupons also allow Duke Energy to 
move away from a store-focus program to a customer-targeted program, a more efficient 
method of operation that can expand and contract as needed by including or not including 
customers in direct mail targeting. The method also allows for strategic geo-expansion of 
the program by targeting more areas rather than increasing coordination with specific 
stores. This also allows Duke Energy the flexibility of moving between a discount 
coupon and a free bulb coupon to match the energy and cost effectiveness goals. This 
method has also allowed Duke Energy to identify a few (less than 10) customers who 
have copied the coupon in order to obtain more than the maxiinum number of free bulbs. 

4. Home Depot does not carry the partnered brand resulting in a large CFL retailer not being 
allowed to participate in the program. However, by moving to a manufacture's coupon 
Duke is able to take the retail store out of the equation, letting the customer to go more 
stores that carry the manufactures brand. Duke Energy has also allowed customers to 
acquire the CFLs over the web if they caimot or are unable to go to one of the retail 
outlets, increasing exposure and adoption rates. In the web process Duke Energy can 
validate their status as a Duke Energy customer and verify that they are eligible for the 
CFLs. This allows Duke Energy to mail only the number of bulbs that the customer is 
eligible to receive (up to 15 bulbs) by real-time database verification to see if they have 
redeemed a coupon in the past. 
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5. Retailers report that the coupons significantly affect sales and a discontinuation of the 
program would result in much fewer CFLs purchased as well as a significantly lower 
focus on CFL sales by the retailer. 

6. Retailers report they need additional lead time to acquire additional stock because of the 
higher sales volumes that have occurred after Duke Energy's coupons were distributed. 
This is a problem growing out of the success of the effort. That is, the effort was 
successful enough that the retailers report needing extra time to obtain inventory from 
their non-Duke Energy territory stores to support the increased sales. However, because 
of the increased demand and the strong customer acceptance, retailers report that coupons 
should have longer duration periods to allow them to not expire so quickly and allow 
participants more time to redeem their coupons. GE reported sending out 1.5 million 
postcards to Duke Energy's customers to let them know that they could still redeem their 
coupons after the expiration date to compensate for lack of stock. 

Energy Savings Summary 

Gross Energy Savings Calculations 
Past evaluations have indicated that self-reported hours of use tend to over-estimate estimated 
savings by over-estimating typical hours of use. As a result, in order to reliably estimate energy 
impacts it was necessary to calibrate the participants' reported hours of use (from the participant 
survey) to the results of the logger study that recorded the actual hours of use. To establish 
actual hours of use for the surveyed population the evaluation team regressed the data from the 
lighting logger study, to the participant's estimated hours of use responses to the survey 
questions. This allowed the impact estimate to be based on the adjusted hours of use, times the 
difference in wattage between the bulb replaced and the bulb installed as reported by the 
participants. From this calculation a gross yearly energy savings of 29,068 kWh/year was 
estimated for those 200 customers who installed a total of 561 bulbs and who completed the 
participant survey, or a net program-induced savings of 44.75 kWh per bulb 

Free Riders and Free Drivers 
From the survey results, it was determined that 40.74%) of CFL purchases made were due to free 
riders^ while 25.56% of purchases made were due to free drivers^ for a net-to gross-adjustment 
factor of 15.18% excluding additional market effects caused by the program beyond the 
participant purchases^. 

Total Program Net Energy Savings Calculations 
Program impacts are presented in the Impact Evaluation Summary Table below. 

Table 1. Impact Evaluation Summary Table 

^ Free rider: someone who would have taken the same action without the program's influence. 
^ Free driver: someone who takes additional actions as a result of the influence of the program. 
^ As retailers focus on stocking and displaying more CFL products as a result of the program's marketing push, additional sales are 
generated by non-participating shoppers. This study excludes the savings acquired by non-participating customers as a result of the 
way in which the program influenced total CFL sales. 
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Metric 
Number of Bulbs 

Gross kW per bulb 
Gross kWh per bulb 

Gross therms per bulb 
Freeridership rate 

Spillover rate 
Self Selection and False Response rate 

Total Discounting to be applied to Gross values 
Net peak kW per bulb 

Net annual kWh per bulb 
Net therms per participant 

Measure Life 
Effective useful life net savings per bulb 

Result 
561 

0.06 kw 
52.76 kwh 

N/A 
40.74% 
25.56% 

N/A 
15.18% 
0.04 kW 

44.75kWh 
N/A 

5 years* 
223.75kWh 

* While the advertised expected life of the installed CFLs is greater (10 years), recent research in 
California has indicated that CFL bulbs installed in typical rooms have switching behaviors that 
erode about half the advertized effective useful life. The adjustment approach for reducing the 
effective useful life to 5 years is presented in the Appendix entitled: Effective Useful Life 
Adjustment Factor for Installed CFLs. 

Table 2 shows the location where CFLs purchased with coupons were installed in participants' 
homes, the average wattage of the bulb replaced, and the self-reported average nxmiber of hours 
the CFL is turned on each day as reported on the CFL coupon redeemer survey. Most bulbs 
were installed in either the living room, bed room, kitchen or "other" rooms. CFLs installed here 
typically replaced a 50-60W bulb. In addition, CFLs purchased with coupons could include 13W, 
20W, and/or 26W bulbs bringing the typical wattage replaced to below 50 watts in a number of 
rooms. The kitchen, den, laundry room, and living room lights were turned on for a longer 
period of time than the lights in many other room types. 

Table 2. 2009 CFL Redeemer Survey: Location of Purchased Bulbs, n=200 

Living Room 
Bedroom 
Kitchen 
Other 

Basement 
Bathroom 
Hallway 

Dining Room 
Garage 
Office 

Laundry Room 
Den 

Entryway 
Stairway 

Foyer 

Number of 
Replacements 

by Room 

184 
164 
115 
83 
79 
74 
51 
31 
19 
17 
12 
12 
9 
3 
2 

Percent of 
Respondents 
Replacing at 

Least One Bulb 
in This Room 

40.0% 
36.0% 
26.0% 
27.5% 
18.0% 
16.0% 
15.0% , 
7.5% 
6.0% 
5.5% 
5.5% 
5.0% 
2.0% 
1.0% 
1.0% 

Average 
Wattage of 

Bulb Replaced 

50.65 
48.71 
47.83 
52.94 
62.99 
45.01 
51.08 
60.40 
70.37 
47.94 
56.67 
66.25 
60.00 
60.00 
30.00 

Average Self 
Reported Hours 

Bulb Used 

3.62 
2.13 
4.73 
2.31 
3.16 
2.27 
2.36 
1.76 
1.29 
3.29 
3.98 
4.00 
1.17 
3.50 
3.50 
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Recommendations 
TecMarket Works and Building Metrics offer the following recommendations for the Smart 
Saver* CFL Program. 

1. Consider conducting light logger studies near the spring and fall equinox to Hmit the 
effect of daylength on the logger study results. 

2. Consider conducting light logger studies at different times of the year to observe the 
daylight effect (more expensive). 

3. Continue use of targeted marketing efforts to identify customers most likely to purchase 
CFLs during the specific promotion or campaign. 2008 targeted messaging analysis 
shows that targeting messages to customers based on likelihood of adoption is successful 
in providing lift to populations that were not as likely to purchase CFLs. (Note: during 
the drafting of this report Duke Energy has continued testing motivational message 
content and redemption rates and reports that they have narrowed the messaging to 
energy and environmental appeals that experience the higher adoption and redemption 
rates and have moved to the use of free product coupons that together are substantially 
increasing redemption rates for CFLs.) 

4. Savings for typical CFL bulbs may decrease over time as more customers adopt CFLs 
and continue to install bulbs in lower use sockets and fixtures. Consider transitioning the 
CFL program to incorporate other types of CFL offers, such as specialty bulbs 
(candelabras, torchieres, outdoor, etc.), LEDs, and other emerging technologies as they 
become cost effective. (Evaluation Review Follow-Up Note: Duke Energy reports that 
they are currently examining the inclusion of specialty bulbs to understand their potential 
with both past CFL redeemers and previous purchasers of CFLs as well as approaches for 
reaching new customers with specialty bulb appeals and offers. In addition, TecMarket 
Works is currently assessing the market for CFLs and will address the potential for 
specialty bulbs in the CFL potentials report to be delivered in July 2010. Duke Energy 
also reports that they continue to test ways to increase CFL use via toll-free number and 
intemet exposure as well as direct marketing.) 

5. Consider incorporating a market effects study to identify ways to transition the program 
moving forward as traditional CFLs are phased out in the coming years, as shown in 
Table 3 below. 

Table 3. EISA Schedule for General Service Incandescent* 

Current Wattage 

100 
75 
60 
40 

Rated Lumen 
Ranges 

1490-2600 
1050-1489 
750-1049 
310-749 

Maximum Rated 
Wattage 

72 
53 
43 
29 

Minimum Rated 
Lifetime 

1,000 hours 
1,000 hours 
1,000 hours 
1,000 hours 

Effective Date 
(Manufactured on 

or after) 
1/1/2012 
1/1/2013 
1/1/2014 
1/1/2014 

"* Source: http://www1.eere.energy.gov/buildings/appliance_standards/residential/pdfs/lighting_legislation_fact_sheet_03_13_08.pdf 
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6. Consider coupling CFL efforts with other energy saving measures and/or programs. 
Customers did not buy many other energy efficiency items in addition to the CFLs when 
making their CFL purchases. Program managers could leverage both redeemer and non 
redeemers' awareness of ENERGY STAR to incorporate other energy saving items 
and/or encourage customers take other energy saving actions at the same time they are 
purchasing CFLs. Coupon redeemers purchased other energy saving measures (caulking, 
weather stripping, low-flow showerhead) in small quantities and might be interested in 
other simple energy saving measures if they were co-marketed with a CFL offer. Both 
redeemers and non redeemers may be interested in such measures as ENERGY STAR 
appliances, or other Duke Energy programs offering energy efficient measures such as 
HVAC or home audits. (Evaluation Review Follow-Up Note: Duke Energy reports that 
they have already started coordinating program services to include multi-product appeals 
and exposure in their small business programs, the Home Energy House Call program, 
neighborhood canvassing, and are considering other programs that can act as aggregation 
efforts to expose customers to multiple measures.) 

7. Non coupon redeemers are generally not influenced by receiving Duke Energy coupons 
to purchase CFLs elsewhere, however, the price of CFLs is a factor for these customers. 
Consider additional marketing strategies for these customers that incorporate the Duke 
reduced price of CFLs, recommendations of friends and family, and other types of 
advertising appeals. These customers were more influenced by in-store advertising than 
the coupon redeemers, so other tj^es of offers for CFL savings, such as point of purchase 
offers, may appeal to these customers. (Evaluation Review Follow-Up Note: Duke 
Energy reports that they have started these efforts with property management programs, 
business reply cards and web campaigns.) 

CFL Marketing Efforts 
Duke Energy has been using experimental design techniques for several years to carefully frack 
and understand the relative productivity of their coupons and other consumer offers. For 
example, in 2008 depending on the target (coupon redeemers, CFL adopters, or non-adopters) 
Duke Energy found that by experimentally varying the message used in coupons, message 
productivity could be increased 15 to 200%. 

This section presents short descriptions of the CFL campaigns and offers being promoted by 
Duke Energy in 2010. All of the offers provide Duke Energy customers an opportunity to 'opt-
in' for CFL bulbs. Each campaign offer provides a new channel and will help Duke Energy to 
reach coupon non-redeemers and customers who qualify for CFLs. 

1. BRC (Business Reply Card) - Duke Energy will mail a business reply card to eligible 
customers to 'opt-in' and request a free 6 pack of CFLs to ship directly to their homes at 
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no additional cost. Each BRC contains a unique barcode to track requests to a Duke 
Energy account number. BRCs are retumed back to Duke Energy to scan and a file will 
be created to send to a 3̂^̂  party vendor for fulfillment. The vendor will ship the kits and 
upload the results to the EE database for impacts. 

a. The first round of BRCs will be mailed to customers in the Carolinas and 
Ohio begitming June 1, 2010. 

b. The second round of BRCs will be mailed to customers in the Carolinas and 
Ohio begiiming July 14,2010. 

c. The third roimd of BRCs will be mailed to customers in Indiana (once 
approved) begiiming (tentatively) in September 2010. 

2. IVRAVEB/OLS (CFL offer) - Duke Energy will provide eligible customers three new 
channels to request free CFLs to be shipped directiy to their homes at no additional cost. 
Customers can choose the charmel they prefer to request the bulbs. 

a. The IVR will consist of a toll free number for Duke Energy customers to call 
in to authenticate their account(s) to see how many bulbs they qualify for. 
Customers acknowledge the order and Duke Energy processes the file to be 
fulfilled by a 3'̂ '' party vendor. The file will go directly to the vendor 
(processed daily) to speed up the ordering process. 

b. The WEB will consist of screenshots walking a customer through the 
ordering process. Customers will enter their account number and/or phone # 
plus last four digits of their social security number to check eligibility. 
Customers will immediately see how many bulbs they qualify for, accept or 
decline the order, and proceed to check out. 

c. OLS customers (new and existing) will receive a 'pop up' upon logging into 
OLS stating that they qualify for CFLs. They can choose to accept or decline. 
The same ordering process is identical to the WEB stated above. If an OLS 
customer declines upon logging into OLS they will only see a "promo" box 
upon entering OLS during their next visit. 

i. Duke Energy will do a 'slow' rollout during the initial launch 
(scheduled for September 2010) of the program utilizing low cost/ 
no cost channels to gain experience with the CFL offer. Orders will 
ship weekly with results uploaded by the vendor. 

3. Property Manager - Duke Energy is partnering with NC and Ohio property managers to 
ship 'bulk' CFLs to rental properties. Duke Energy will pay for the bulbs and the 
Property Manager will pay for the shipping costs. The goal is to identify the number of 
units and permanent fixtures available with each apartment unit. Property Managers will 
install CFLs into the permanent fixtures during their routine maintenance visits and 
provide tracking for each unit and the number of bulbs installed. Duke Energy will 
upload the results upon completing the bulb installation. 
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a. We are currently working on an RFP to identify a 3'̂ '' party vendor to manage 
the Property Manager program. The RFP review selection should be 
completed by Mid-June of 2010. 

4. Door to Door Canvassing - Duke Energy is piloting a door to door canvassing event in 
Ohio (May 15, 2010). Duke Energy is working with the Greater Cincinnati Energy 
Alliance to conduct a CFL canvassing offer for a free 6-pack of CFLs delivered directly 
to customers' homes in targeted neighborhoods. Each kit will be tracked to a Duke 
Energy account and the results will be uploaded upon completion of the event. If the 
event proves successful, we will look at additional non-profit organizations in other Duke 
Energy approved states to conduct the other door to door canvassing events. 

These efforts reflect not only a desire on Duke Energy's part to market the CFL product, but 
these efforts reflect a strategic planning framework for increasing exposure to and sales of CFLs. 
It is gratifying to see utilities go beyond the use of limited marketing and promotional 
approaches and use different strategies that reach out to customers via multiple approaches. 
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Evaluation Findings 

Process Evaluation 

Program Design and Operations 
The overall design of the program as related by program managers is to encourage people to start 
thinking in terms of energy efficiency in their homes and not necessarily to push CFLs 
specifically. CFLs are not seen as a long-term program offering but instead serve as a bridge to 
emerging technologies like LEDs and potentially high efficiency incandescent bulbs. Program 
managers also view the CFL offering as a high profile entry point for informing customers of 
other energy efficient technologies that are currently available through Duke Energy's programs 
such as programmable thermostats, high efficiency appliances, etc. 

Program managers noted that while savings are measured at the bulb level, the program focuses 
on customers and the number of customers that can be cost effectively reached for the typical 
number of bulbs per participating customer. Managers report that the program is not an attempt 
at marketing CFLs to the point of socket saturation, but is an attempt to raise awareness of 
energy efficient products and behaviors via a focus on CFLs. 

The customer incentive (value of the coupon) is delivered using direct-mail manufacturers' 
coupons partnering with GE, and for a period prior to the completion the program partnered with 
Lowe's and Walmart and offered coupons for BrightEffects bulbs. Originally the program 
partnered with individual retailers; however Duke wanted the coupons to be used in more places 
than just the retail partner locations. This change was also needed because the program found 
that some of the partnering retailers did not stock the inventory needed by the program, thereby 
reducing sales and making redemption problematic. As a result, Duke switched from the use of 
retailer coupons to using manufacturers coupons, significantly expanding the locations available 
for coupon redemption. However, while this approach expanded the places where coupons could 
be redeemed, opening up new outlets (ACE Hardware, TruValue, Lowe's, Walmart, and rural 
hardware stores for example), it also served to limit redemption to only stores that carry GE 
bulbs. Retail stores, such as Home Depot, that do not carry GE CFLs could not take part in the 
CFL push efforts. 

The coupons are tiered. Customers can buy three CFLs to try them out, or any combination of 3 
bulbs (6, 9, 12) up to 15 if they want to acquire multiple bulbs at the same time. 

The program is very popular with retailers. Neither of the retail partners interviewed could 
identify a component of the program or the approach used that is in need of improvement and 
indicated that their sales are very positively affected by the coupons. 

Program managers however, suggest that there is room for expansion in CFL sales because of the 
number of sockets still filled with incandescent bulbs and the potential for expanded adoption of 
the technology. Managers report concem that with the changes in the federal standard, the 
window for CFLs as a program-pushed technology is not more than two years. Retail partners 
agree but also think that there is room for sales growth and report that saturation of first-time 
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buyers is only 20% of the market with 80% of the households in their retail areas not yet 
adopting CFLs. They also report that second-time buyers need an incentive to continue to buy 
CFLs. They note that the vast majority of sockets are still filled with incandescent bulbs and note 
the availability of specialty CFL bulbs that can capture a larger share of the market. Retailers 
note that they continue to sell far more standard bulbs than CFLs. 

Program managers note that the approach using GE bulbs works well because GE has their own 
fulfillment house that pays the stores the Duke Energy incentive and then bills Duke for those 
coupon sales, greatly simplifying the operations of the program thereby increasing program cost 
effectiveness. It also allows the GE fulfillment house to maintain accurate records on program 
sales that are then made available to Duke Energy as a program tracking metric. In this way 
Duke Energy can avoid much of the management and administration costs of the coupon 
payments and focus on tracking customers, market share progress and energy savings from those 
who used the coupons. 

Challenges 
In Ohio the numbers of coupon users per number of coupons distributed are dropping and may 
indicate a beginning of reduction in need for additional CFLs for coupon users. While customers 
who use their coupons are not sent follow-up coupons, managers note that some customers just 
don't use coupons. Managers note that they need to find a cost effective way to motivate the 
non-coupon user to buy CFLs now rather than waiting until they have no choice. 

The mailing of coupons is targeted by zip code and calibrated to the need for savings and the 
budget for the program. Partners are informed of the mailing, and store managers report that it 
can be a challenge to anticipate the high traffic. Some store managers report an increase in CFL 
sales volumes of 500%. As an example, Sylvania (before the switch to GE) gave Duke four 
weeks of data on sales before a coupon mailing. After the mailing the volume jumped to 10 times 
the weekly average for several weeks. 

As a result, store managers report needing as much lead time as possible to plan for the increased 
traffic. They report that because they order their bulbs months in advance, they need longer 
notification lead times. . However, when asked what changes are needed to the program, retail 
managers only identified the need for longer lead times between notification of the mailings and 
the actual mailing to allow them to prepare for the sales surge and the need to extend the coupon 
expiration date to allow for a longer sales period. 

Response to Slowed Redemption Rates 
Duke Energy managers noted that they are starting to see a drop in redemption rates as the 
coupon users become saturated and sales to this segment are slowing. Duke Energy is exploring 
ways to boost the number of program-induced sales and are now starting to include a CFL 
coupon offer to customers who contact the Duke Energy call center with billing questions or for 
other reasons. Managers are also starting to piggyback CFL coupons on other efficiency 
programs so that as customers inquire about other programs and services they are offered CFL 
coupons. Duke Energy is also currently exploring the opportunities for partnering with property 
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managers and apartment owners to help promote CFL use by their tenants. Each of these 
approaches represents an added market niche for pushing CFL adoption and use to save energy. 
In view that the costs for CFLs are low, and savings are comparatively high for such a low cost 
item, it make sense for Duke Energy to move as many of the CFLs into the market as possible in 
ways that acquire net savings that are below program costs. In view that there is a need to 
acquire net savings to meet Duke Energy's savings goals, all cost effective routes for moving 
CFLs into the market should be explored until such time that new federal appliance standards 
make CFLs mandatory. Exploring and using all cost effective routes into the market, xmtil such 
time as the market is effectively transformed, as documented by a market conditions in which 
most sockets are filled with efficient lighting products, can also serve as market channels for 
more efficient LED bulbs or other similar products as they become cost effective to deliver via 
these same routes. At this time the CFL market does not appear to be transformed and should not 
be considered transformed until the vast majority of bulbs sold are at least as efficient as CFLs. 
Retail managers report that the vast majority of the bulbs they sell remain incandescent bulbs. 
This period of time, in which the market still buys incandescence bulbs as the lighting 
technology of choice represents an opportimity period in which new net savings can be acquired 
via approaches that increase the sales and use of CFLs. This market opportunity may not last but 
a few more years as Duke Energy and other market interventions transform the market to the 
point where CFLs represent the majority of sales and net new savings become difficult to 
acquire. 

CFL Coupon Redeemers 
This survey focused on customers who, according to program tracking records, redeemed their 
CFL coupons. The survey was mailed out to 1,000 customers who had redeemed their CFL 
coupons. Of these, 209 surveys were retumed, for a 20.9% response rate. Of those surveys 
retumed, 200 had valid responses and were included in the final data set. 

Participation in the Program 
Nearly all redeemers responding to the survey (96.0%) recall receiving CFL coupons in the mail. 
Similarly, most of the redeemers kept all of the coupons provided by Duke Energy (84.4%) 
while some gave at least one of their coupons away to another user (15.6%). However, 9% of 
the respondents indicated that they did not redeem at least one of the coupons, indicating that 
others may have redeemed them. And 91% of the respondents indicated that they redeemed at 
least one coupon. This indicates that at least a few of the respondents were not aware that 
someone in their household redeemed at least one coupon. A few respondents may have given 
some of their coupons away, and were not aware that the recipient redeemed them. 
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Do you recall receiving compact fluorescent light bulb (CFL) 
coupons from Duke Energy? 

Did you give away any of your coupons to someone else to use? 

Yes 
192 

96.0% 
Yes 
30 

15.6% 

No 
8 

4.0% 
No 
162 

84.4% 

Total 
200 

100.0% 
Total 
192 

100.0% 
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Did you use at least one coupon yourself? 
Yes 
182 

91.0% 

No 
18 

9.0% 

Total 
200 

100.0% 

Seventy-five percent (75.1%) of redeemers found the coupon from Duke Energy to be "very 
influential" in their decision to purchase CFLs, indicating that the coupon was a key purchase 
driver. Although previous Duke Energy CFL studies have found the CFL coupon from Duke 
Energy to be even more influential, the coupon still seems to be the main driver in redeemers' 
decisions to purchase CFLs.̂  In-store CFL displays and signs were found to be somewhat 
influential, and other forms of advertising were found to be not at all influential by most 
redeemers. Redeemers did not find CFL branding or friends and family recommendations to be 
influential in their decision to purchase CFLs. As indicated in the following table, the Duke 
Energy coupon was the primary driver leading to the purchase of the program-induced CFL by a 
significant margin, however, the decision was also influenced, to a limited degree, by other 
events. 

How influential were the following in your decision to purchase CFLs? 

The coupon from Duke Energy 

In-store CFL displays and signs 

Non in-store advertising (TV, radio, 
newspaper, etc.) 

Sales associates at the store 

CFL Brand 

Other advertising 

Friends or family 

Very 
influential 

136 
75.1% 

21 

12.8% 

26 
16.0% 

5 

3.2% 

23 

14.6% 

10 

6.4% 

21 

13.5% 

Somewhat 
influential 

41 
22.7% 

80 

48.8% 

63 
38.9% 

21 

13.4% 

39 

24.7% 

57 

36.3% 

61 

39.4% 

4 
2.2% 

. - • - / a -
- 38.4% , 

73 
45.1% 

_ im 
t%4% 

96 

60.8% 

lo 
57^%^ 

73 

47.1% 

181 
100.0% 

mm:? 
m M 

162 
100.0% 

157 

100.0% 

158 

100.0% 

157 

100.0% 

155 

100.0% 

^ "An Evaluation of Energy Star Products: Results of a Process and Impact Evaluation of Dul<e Energy's CFL Pronnotion and 
Lighting Logger Progranns" prepared for Duke Energy by TecMarket Works and Building Metrics, September 24, 2008, page 38. 
Tliis study will be referenced as the "2008 study" through this report. 
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Figure 1. Influences on Decision to Purchase CFLs - Redeemers 

Influences on Decision to Purchase CFLs 
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According to Duke Energy tracking records, redeemers who were mailed a coupon redeemer 
survey redeemed coupons good for the purchase of CFLs at either Walmart or Lowe's stores. At 
the time the surveys went out, Duke Energy had also recently initiated an additional CFL 
campaign, which offered a manufacturer's coupon good for CFL bulbs redeemable at any store 
selling the manufacturer's bulbs.^ As shown in the table below, most redeemers did recall 
purchasing their CFLs at either Lowe's or Walmart using the CFL coupons. In addition, 
redeemers also mentioned stores where they may have purchased CFL bulbs using the 
manufacturer's coupons. 

At which store did you purchase your CFL bulbs using the Duke Energy coupons? 

Walmart 

Lowes 

Not Specified 

Home Depot 

Meijer 

Kroger 

Target 
Ace Hardware 

Walgreens 

Total 

80 

54 

47 

26 

5 

4 

3 
1 

1 

221 

36.20% 

24.43% 

21.27% • 

11.76% 

2.26% 

1.81% 

1.36% 
0.45% 

0.45% 

100.00% 

Due to the short time span (approximately one month) between the drop of the manufacturer's campaign and the mailing of this 
survey, only a few customers would have recalled receiving or redeeming manufacturer's coupons. 
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Redeemers were asked if they ptarchased any of the following additional items when they 
purchased their CFLs: wall/ceiling insulation, faucet aerators, showerheads, weather stripping, 
caulking, outlet gaskets, or programmable thermostats. Most redeemers did not purchase 
additional items when purchasing their CFLs (85.3%), however, those redeemers who did 
purchase additional items purchased either weather stripping or caulking. These purchase 
decisions are compared to those of coupon non redeemers later in this report. 

Did you purchase any of the following items at the same time you purchased the CFLs with the 
Duke Energy coupons? 

None 
Caulking 
Weather stripping 

Low flow showerhead 

Faucet aerators 

Electric wall outlet gaskets 

Wall or ceiling insulation 

Programmable thermostat 

133 
10 

9 

2 

1 

1 

0 

0 

85.30% 
6.40% 
5.80% 

1.30% 

0.60% 

0.60% 

0.00% 

0.00% 

Use of CFL Coupons 
Redeemers could have purchased between 3 and 15 bulbs using the Duke Energy coupons. The 
majority of redeemers stated they purchased 12 or more CFLs, with similar number of redeemers 
stating they purchased 6 or 7-11 CFLs. This data indicates that not only was the Duke Energy 
coupon the key driver for the purchase decision, but that purchase decisions typically involved 6 
or more bulbs. A small number of redeemers stated that they purchased 1 or 2 CFLs. Since the 
CFLs eligible for the coupons were packages of 3 or 6 bulbs, these redeemers may have been 
describing the number of packages of CFLs they purchased, or they did not recall the number of 
bulbs purchased and were providing their best guess. 

Just over one quarter of redeemers stated they installed 6 of the CFLs they purchased using the 
Duke Energy coupons. A comparison of the number of CFLs a redeemer stated to have 
purchased vs. the number of CFLs a redeemer installed shows that on average redeemers are 
installing 83.1% of the CFLs they purchase using Duke Energy coupons. That is, not only is the 
program causing the purchase decision, but the vast majority of the bulbs are being installed and 
used immediately upon purchase. 

How many CFL bulbs did you purchase in TOTAL with the Duke Energy coupon(s)? 

7-11 12+ Total 
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2 

1.1% 

3 

1.7% 

11 

6.2% 

30 

16.9% 

2 

1.1% 

43 

24.3% 

39 

22.0% 

47 

26.6% 

177 

100.0% 

Of the CFLs you bought with the Duke Energy coupons: How many CFLs are now installed? 

0 

1 

.6% 

1 

3 

1.7% 

2 

11 

6.2% 

3 

17 

9.6% 

4 

36 

20.2% 

5 

8 

4.5% 

6 

47 

26.4% 

7-11 

31 

17.4% 

12+ 

24 

13.5% 

Total 

178 

100.0% 

Figure 2. Percent of Purchased Bulbs Installed 
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About one third of redeemers stated that they would not have bought any CFLs without the 
coupon (33.5%), and an even larger number of redeemers (47.5%) stated that they have not 
purchased any additional CFLs since using the coupon. These two statements corroborate the 
previous statement made by redeemers that receiving the coupon in the mail was most influential 
in a participant's decision to purchase CFLs. However, a higher percentage of redeemers agreed 
with these two statements in the previous Duke Energy Ohio CFL study'', suggesting that 
redeemers' adoption of CFLs on their own may be increasing. 

' In "An Evaluation of Energy Star Products: Results of a Process and Impact Evaluation of Duke Energy's CFL Promotion and 
Lighting Logger Programs" prepared for Duke Energy by TecMarket Works and Building Metrics, September 24, 2008, 52.8% of 
customers stated they would not have bought any CFLs without the Duke Energy coupon, and 69.8% of customers stated they had 
not purchased any additional CFLs since purchasing CFLs with the Duke Energy coupon. 
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How many CF 

58 

33.5% 

11 

6.4% 

bulbs would you have bought if you had not had the Duke Energy coupon(s)? 

20 

11.6% 

14 

8.1% 

23 

13.3% .0% 

21 

12.1% 

7-11 

16 

9.2% 

12+ 

10 

5.8% 

Total 

173 

100.0% 

How many CF 
0 

84 

47.5% 

1 

4 

2.3% 

^ bulbs have you since 
2 

19 

10.7% 

3 

16 

9.0% 

4 

14 

7.9% 

purchased without Duke Energy coupons? 
5 

2 

1.1% 

6 

18 

10.2% 

7-11 

9 

5.1% 

12+ 

11 

6.2% 

Total 

177 

100.0% 
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CFL Usage and Satisfaction 
Most redeemers have not altered their behavior after installing their CFLs; that is, they have not 
changed the hours of use of fixtures (87.1%), and they have not removed any of the CFLs they 
installed (84.0%). Of those redeemers who did change their usage, over half increased it 
(59.1%), and of those redeemers who did remove a CFL they had installed, over two thirds of 
redeemers did so because the bulb bumed out. 

Have you changed the hours of use of any fixture in which you 
installed the CFLs? 

Yes 

22 

12.9% 

No 

148 

87.1% 

Total 

170 

100.0% 

If you answered yes, how did your average usage 
change? 

Increased 

usage 

13 

59.1% 

Decreased 

usage 

9 

40.9% 

Total 

22 

100.0% 

Have you removed any of the CFLs you installed? 

Yes 

26 

16.0% 

No 

136 

84.0% 

Total 

162 

100.0% 

If yes, how many did you 

remove? 

1 

20 

48.8% 

2 

13 

31.7% 

3 

2 

4.9% 

4 

2 

4.9% 

5 

2 

4.9% 

6 

1 

2.4% 

7-

11 

0 

.0% 

12+ 

1 

2.4% 

Total 

41 

100.0% 

Why did you 

remove them? 

Not bright 

enough 

6 

15.0% 

Did not 

like the 

light 

1 

2.5% 

Too slow 
to start 

3 

7.5% 

Bumed 
out 

27 

67.5% 

Not working 

properly 

1 

2.5% 

Other 

2 

5.0% 

Total 

40 

100.0% 

Other: 
My 2 year old tipped lamp and broke the bulb...I hope you realize how dangerous the 
mercury is to a child. 
Bare bulbs are okay. Enclosed globe and flood bulbs are too slow to start. 
Base is loose. 
Bulb didn't work in custom lamp. 
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• Changed paint color on walls. 
• Did not remove but may in the future. Too expensive and does not last long as 

promised by the manufacturer. 
• Doesn't work! 
• I replaced with CFL also. 
• None removed, though some are not bright enough. 
• They do not last longer than 5 years. 
• What do we use with motion detectors? 

Not quite half of redeemers stated they already had at least one CFL installed in their house 
before purchasing bulbs with Duke Energy coupons, and just over half of redeemers stated they 
did not already have CFLs installed. Of those redeemers who indicated that they had already 
installed a CFL, 59.8% had already installed 2, 3, or 4 bulbs. The majority of the other 
redeemers had more than 4 bulbs installed in their home. Nearly the same number of redeemers 
in a previous Duke Energy study had between 1 and 4 bulbs installed in their home before 
receiving the Duke Energy coupons (2008 - 65.6%; 2009 - 66.7%). 

Did you have any CFLs installed in light sockets in your house before 
you bought the CFLs with the Duke Energy coupon? 

Yes 
75 

44.1% 

No 
95 

55.9% 

Total 
170 

100.0% 

If yes, about how many 
were already installed? 

1 
5 

6.9% 

2 
19 

26.4% 

3 
12 

16.7% 

4 
12 

16.7% 

5 
6 

8.3% 

6 
7 

9.7% 

7-11 
5 

6.9% 

12+ 
6 

8.3% 

Total 
72 

100.0% 

Only about one third of redeemers indicate that they have been using CFLs for 1-2 years, and 
nearly 75% of these redeemers are very satisfied with their CFLs. This data suggests that CFL 
saturation is still low within the coupon redeeming population prior to the use of the Duke 
Energy coupon. 

How long have 
you been using 
CFL light bulbs? 

Never 
purchased until 

now 

21 

12.1% 

1 year 
or less 

44 

25.4% 

1-2 
Years 

58 

33.5% 

2-3 
Years 

28 

16.2% 

3-4 
Years 

9 

5.2% 

4 or 
more 
years 

13 

7.5% 

Total 

173 

100.0% 

Overall, how satisfied are you with the 

Very 
Satisfied 

130 

Somewhat 
satisfied 

41 

Not at all 
satisfied 

5 

Total 

176 
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Duke discounted CFLs? 73.9% 23.3% 2.8% 100.0% 

ENERGY STAR Awareness 
Over 75% of redeemers state that they never use the Duke Energy website. Most redeemers 
(80.7%) are aware of the ENERGY STAR label, and 71.4% of redeemers look for the label when 
purchasing appliances. About half of redeemers typically purchase an appliance with an 
ENERGY STAR label. 

Do you use the Duke Energy Website? 

Often 
8 

4.4% 

Sometimes 
34 

18.9% 

Never 
138 

76.7% 

Total 
180 

100.0% 

Have you added any major electrical appliances to your home in the 
past year? 

Yes 
28 

16.4% 

No 
143 

83.6% 

Total 
171 

100.0% 

Are you aware of the ENERGY STAR label? 
Yes 

142 
80.7% 

No 
34 

19.3% 

Total 
176 

100.0% 

Do you typically look for the ENERGY STAR label when purchasing 
an appliance? 

Yes 
125 

71.4% 

No 
50 

28.6% 

Total 
175 

100.0% 

Do you typically buy appliances with the ENERGY 
STAR label? 

Yes 

90 
54.5% 

Some of the 
time 

51 
30.9% 

Never 

24 
14.5% 

Total 

165 
100.0% 

Future CFL Purchases 
Redeemers were asked to consider their fixture CFL purchases and identify how many CFLs they 
would expect to purchase in the next year if CFLs were offered at a certain price compared to a 
standard (incandescent) bulb. With CFLs being offered at the same prices as a standard bulb, 
91.1% of redeemers will purchase at least one CFL, and most frequentiy will purchase 12 or 
more. Similarly, a majority of redeemers (over half) will purchase any number of CFLs at prices 
above a standard bulb, until the price reaches $3.00 more. At prices of $3.00 more than a 
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standard bulb, 58.3% of redeemers will not purchase CFLs. This data suggests that the market 
remains price sensitive to the higher price of the unincented CFL. 

If the CFL bulbs are fi-ee with a rebate form, 14.2% of redeemers said that they will purchase 
zero CFLs. This suggests that some redeemers are experiencing a barrier other than price when 
deciding to purchase CFLs; for example, redeemers may not be at all interested in purchasing 
CFLs due to size, aesthetics or the quality of light and would purchase no CFLs regardless of 
price. In addition, for some of these redeemers the hassle of the rebate process may outweigh 
other advantages of purchasing CFLs; for example, a small number of redeemers (10) who stated 
they would purchase CFLs at a price equal to standard bulbs would not purchase them if they 
were free through the use of a rebate. 

Considering future CFL purchases, how many CFL bulbs would you purchase in the next year 

if... 

They were the same 
price as a standard 
bulb? 

They were $1.00 
more than standard 
bulbs? 

They were $2.00 
more than standard 
bulbs? 

They were $3.00 
more than standard 
bulbs? 

They were free but 
you had to mail in a 
rebate form to get 
your money back? 

Count 

% 

Count 

% 

Count 

% 

Count 

% 

Count 

% 

0 

14 

8.9% 

33 

22.6% 

62 

43.7% 

84 

58.3% 

21 

14.2% 

1-2 

12 

7.6% 

17 

11.6% 

18 

12.7% 

15 

10.4% 

7 

4.7% 

3 

8 

5.1% 

13 

8.9% 

9 

6.3% 

8 

5.6%o 

7 

4.7% 

4 

28 

17.7% 

23 

15.B% 

22 

15.5% 

19 

13.2% 

22 

14.9% 

5 

8 

5.1% 

13 

8.9% 

6 

4.2% 

3 

2J% 

7 

4.7% 

6 

37 

23.4% 

24 

16.4% 

15 

10.6% 

8 . 

5.6% 

26 

17.6% 

' I'M 
13 

8.2% 

-- ^ - ' 

5 3 % -. 

4 

2.8% 

- ' \X'\ 
2.in 

15 

10.1% 

_ « + -

38 

24.1% 

15. 

toa%; 

6 

4.2% 

4 

:2.f%;; 

43 

29.1% 

Total 

158 

100% 

146 

100% 

142 

100% 

144 

100% 

148 

100% 
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CFL Coupon Non-Redeemers 
This survey focused on customers who according to program tracking records did not redeem 
CFL coupons, and was mailed out to 1000 respondents who did not redeem coupons. 104 
surveys were retumed, for a 10.4% response rate. 

Awareness of Advertising 
14.7% of non-redeemers do not remember receiving any CFL coupons, and of those who did 
recall receiving the coupons, 59% stated that they did not use any of the coupons. Nearly three 
quarters of non-redeemers stated that they had heard about the CFL program (71.4%). Nearly 
15% of non-redeemers stated that they did not redeem the coupons because they do not shop at 
Wal-Mart or Lowe's. These non-redeemers might be interested in participating in a CFL 
program with a retailer coupon for another store or participating in a program offering a 
manufacturer's coupon. (For example, they may have been a participant in the manufacturer's 
coupon campaign Duke Energy ran subsequentiy to this offer.) 

Do you recall receiving Compact Fluorescent Light bulb (CFL) 
coupons from Duke Energy? 

Yes 
87 

85.3% 

No 
15 

14.7% 

Total 
102 

100.0% 

Why did you decide NOT to use these coupons? 
Too much hassle 

Do not use CFL's 
Do not shop at WalMart / Lowe's 
Did not understand program 
Thought there was a catch 
Could not be bothered 

Don't like CFL's 

2 

6 

6 
2 

1 
3 
6 

4.40% 

13.30% 

13.30% 
4.40% 

2.20% 
6.70% 
13.30% 

If other, please specify: 

All of the bulbs I received from you were broken except for one and it lasted 2-3 
months. 
All ready have some (6) 
Bought some at Sam's Club because they were cheaper (2) 
CFL bulbs have mercury in them 
Did not need bulbs; cannot afford CFL's 
Did not receive the coupons (3) 
Do not have light sockets in my apartment to use the CFL Bulbs 
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Do not need bulbs yet 
Got same fi-om people helping co-op 
Have not needed to replace any bulbs recently 
I am concemed about the mercury in CFLs and the fact that you caimot dispose of 
them in the regular trash. 
I had already bought over 20 of them at the dollar store where they were cheaper 
without the coupon you sent out 
Junk mail is Junk mail 
Just did not need them before they expire 
Lamp shades do not fit 
Takes more time to fially light. Not as bright 
They expired 
Too costly and already had some on hand 
Unsightly 
We do not usually buy the bulbs 

Over half of non-redeemers stated that the CFL coupons did not increase their awareness of how 
to save energy using CFLs (60.8%), nor inspired them to purchase CFLs somewhere else without 
the coupon (78.0%). Unlike for coupon redeemers, the CFL coupon itself is not a strong factor in 
these non-redeemers' decisions to purchase CFLs with or without the Duke Energy coupon. Of 
those who did purchase bulbs elsewhere, most non-redeemers purchased 1, 2, or more than 6 
bulbs (66.6%). 

Did receiving the Compact Fluorescent Light bulb 
coupons increase your awareness of how you could 
save energy by using compact fluorescent light bulbs? 

Yes 

13 

25.5% 

No 

31 

60.8% 

Somewhat 
aware 

7 

13.7% 

Total 

51 

100.0% 

Did the Compact Fluorescent Light bulb coupons inspire you to 
purchase compact fluorescent light bulbs without using the Duke 
Energy coupons? 

No 
39 

78.0% 

Yes 
11 

22.0% 

Total 
50 

100.0% 

If "Yes", how many 
CFLs did you purchase 
without the coupons? 

1 

2 
22.2 

% 

2 

2 
22.2 

% 

3 

1 
11.1 
% 

4 

1 
11.1 
% 

5 

0 

0% 

6 

1 
11.1 
% 

more 
than 6 

2 

22.2% 

Total 

9 
100.0 

% 

Of the non-redeemers who stated they purchased CFLs without the coupons, most non-
redeemers were not influenced by any of the factors listed below. Some non-redeemers were 
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very influenced by fiiends and family (33.3%), in store CFL displays (37.5%), and other 
advertising (25.0%). Non-redeemers who purchased CFLs without the Duke Energy coupons 
shopped at several stores, including Home Depot, Kroger, Sam's Club, and Walmart. 

How influential were the following in your decision to purchase CFL(s) without the coupons? 

The coupon fi-om Duke Energy 

In-store CFL displays and signs 

Non-in-store advertising (TV, radio, 
newspaper, etc.) 
Sales associates at the store 

CFL Brand 

Other non-Duke energy advertising 

Friends or family 

Very 
Influential 

1 
11.1% 

3 
37.5% 

2 
25.0% 

1 
12.5% 

1 
12.5% 

1 
14.3% 

4 
33.3% 

Somewhat 
Influential 

2 
22.2% 

1 
12.5% 

1 
12.5% 

1 
12.5% 

1 
12.5% 

1 
14.3% 

2 
16.7% 

Not at 
all 
6 

66.7% 
4 

50.0% 
5 

62.5% 
6 

75.0% 
6 

75.0% 
5 

71.4% 
6 

50.0% 

Total 

9 
100.0% 

8 
100.0% 

8 
100.0% 

8 
100.0% 

8 
100.0% 

7 
100.0% 

12 
100.0% 

Figure 3. Influences on Decision to Purchase CFLs - Non Redeemers 

I 40.00?4 

Influences on Decision to Purchase CFLs 

The coupon In-store CFL Non-in-store Sales CfL Brand Othernon- Friendsor 
fronrDuke displays and advertising associates at Duke energy family 

Energy signs (TV, radio, thestore advertising 
newspaper, 

etc.) 

I Very Influential 

• Somewhat Influential 

At which store did you 
purchase your CFL 

Home Depot 

3 
37.50% 

Kroger 

2 

25.00% 

Sam's Club 

2 

25.00% 

Walmart 

1 

12.50% 

Total 

8 
100.00% 
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bulbs? 

Unlike the CFL coupon redeemers, coupon non-redeemers did not purchase any of the additional 
items listed below when they purchased their CFLs. This may suggest that non-redeemers who 
purchased CFLs without coupons already have these additional items installed in their home. 
Other reasons may include that non-redeemers purchasing CFLs on their own already have these 
additional items installed in their home, or non-redeemers are making a shopping trip specifically 
to purchase CFLs. 

Since, unlike coupon non-redeemers, coupon redeemers did purchase additional items at the 
same time they purchased their CFLs, it is possible that coupon redeemers were inspired by the 
Duke Energy coupons to adopt CFLs, as well as to purchase additional energy saving items for 
their home. (See the earlier discussion of the coupon redeemer survey for a description of the 
items purchased by coupon redeemers.) 

Did you purchase any of the following items at the same time you purchased the CFLs? 
Mark all that apply. 

Wall or insulation 

Faucet aerators 

Low flow showerhead 

Weatherstripping 

Caulking 

Electric wall outlet 
Gaskets 
Programmable 
thermostat 
None of these 

Total 

0 

0 

0 

0 

0 

0 

0 

10 

10 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

100% 

100% 

One quarter of coupon non-redeemers stated they have 0 CFLs installed in their home. Of those 
who do have CFLs in their house, over 25% of non-redeemers stated they have 7 or more CFLs 
installed in their home. These installation rates reflect non-redeemers earlier statements that they 
did not purchase CFLs using the Duke Energy coupons because they already had purchased 
bulbs and/or did not need any new ones before the coupons expired. This data also suggests that 
typical non-redeeming customers may not be purchasing bulbs to store away for fiiture use, and 
are using all or most of the bulbs that they purchase. 

How many 
CFLs are 
currentiy 

0 

14 

1 

3 

2 

6 

3 

4 

4 

7 

5 

3 

6 

3 

7-11 

9 

12+ 

6 

Total 

55 
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installed in 
light sockets 
in your 
home? 

25.5% 5.5% 10.9% 7.3% 12.7% 5.5% 5.5% 16.4% 10.9% 100.0% 

Most non-redeemers stated they had been using CFL bulbs for 1-2 years (30.9%). Some non-
redeemers have been using CFLs for 4 or more years, but a majority of non-redeemers have been 
using CFLs for two years or less. Non-redeemers who have purchased CFLs are satisfied or very 
satisfied with the CFLs they purchased. 

How long have you 
been using CFL light 
bulbs? 

Never 
purchased 

13 

23.6% 

1 Year 
or less 

13 

23.6% 

1-2 
Years 

17 

30.9% 

2-3 
Years 

7 

12.7% 

3-4 
Years 

3 

5.5% 

4 or 
more 
years 

2 

3.6% 

Total 

55 

100.0% 

If you have purchased CFLs, overall, how 
satisfied are you with the CFLs you 
purchased? 

Very 
Satisfied 

17 

40.5% 

Somewhat 
Satisfied 

19 

45.2% 

Not at 
all 
6 

14.3% 

Total 

42 

100.0% 

ENERGY STAR Awareness 
Most non-redeemers stated that they do not use the Duke Energy website (69,6%). Almost three 
quarters of non-redeemers (71.4%) have not added any electrical appliances to their homes. 
Nearly all responding non-redeemers state that they are aware of ENERGY STAR (80.4%), and 
over half of non-redeemers look for the ENERGY STAR label when purchasing an appliance 
(64.8%). 

Do you use the Duke Energy Website? 
Often 

4 
7.1% 

Sometimes 
13 

23.2% 

Never 
39 

69.6% 

Total 
56 

100.0% 

Have you added any major electrical appliances to your home in the 
past year? 

Yes 
16 

28.6% 

No 
40 

71.4% 

Total 
56 

100.0% 

Are you aware of the ENERGY STAR label? 
Yes 
45 

No 
11 

Total 
56 
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80.4% 19.6% 100.0% 

Do you typically look for tiie ENERGY STAR label when purchasing 
an appliance? 

Yes 
35 

64.8% 

No 
19 

35.2% 

Total 
54 

100.0% 

Do you typically buy appliances with the ENERGY 
STAR label? 

Yes 

26 
49.1% 

Some of the 
time 
20 

37.7% 

Never 

7 
13.2% 

Total 

53 
100.0% 

Future CFL Purchases 
Non-redeemers were asked to describe how they would make CFL purchases in the future, given 
that CFLs were a certain price compared to a standard light bulb. At the same price as a standard 
bulb, most non-redeemers would either purchase six, or 12 or more CFLs. At a price of $1.00 
more than a standard CFL, a majority of non-redeemers would still purchase CFLs, although 
they would pvirchase fewer bulbs overall. Once the price of the bulb rises above the cost of a 
standard bulb by $2.00 or more, the majority of non-redeemers would purchase 0 CFLs. 
Interestingly, if a CFL was free, but you had to mail in a rebate form to receive a refund, more 
non-redeemers would purchase no CFLs than would if the CFL was the same price as a standard 
bulb. However, more non-redeemers would purchase 12 or more CFLs if they were fi"ee, than 
would if they were the same price as a standard bulb. These two results suggest that having to 
initially pay for a free CFL bulb is a hassle and deterrent to CFL purchases for some non-
redeemers, but an ultimately free bulb is an encouragement for other non-redeemers to purchase 
more CFLs. 

Considering fixture CFL purchases, how many CFL bulbs would you purchase in the next year if 
they were... 

...the same price as a 
standard bulb? 

...$1.00 more than 
standard bulbs? 

...$2.00 more than 
standard bulbs? 

...$3.00 more than 
standard bulbs? 

...free but you had to 

Count 

% 

Count 
% 

Count 
% 

Count 
% 

Count 

6 
8 

15.7% 
18 

34.6% 
26 

49.1% 
36 

69.2% 
13 

1-2 
3 

5.9% 
3 

5.8% 
7 

13.2% 
4 

7.7% 
5 

3 
2 

3.9% 
2 

3.8% 
1 

1.9% 
2 

3.8% 
2 

4 
5 

9.8% 
6 

11.5% 
9 

17.0% 
1 

1.9% 
5 

5 
4 

7.8% 
6 

11.5% 
2 

3.8% 
4 

7.7% 
1 

^ 

10 

19.6% 

7 
13.5% 

4 
7.5% 

2 
3.8% 

7 

^ 7-n i 
9 

17.6% 
. ? • 

135%i 
2 

3.8% 
l : ;• 

1.9% I 

7 

12+ 
10 

19.6% 

- '3 - -
3.8% 

2 
3.8% 

; : ? ^ - . 

3 3 % 
11 

Total 
51 

100.0% 
52 

100.0% 
53 

100.0% 
52 

100.0% 
51 
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mail in a rebate form to 
get your money back? % 25.5% 9.8% 3.9% 9.8% 2.0% 13.7% 13.7% 21.6% 100.0% 

June 29, 2010 30 Duke Energy 



TecMarket Works Findings 

Impact Evaluation 
The savings presented in this section were calculated using survey data from participants in the 
2009 CFL campaigns. Customers provided data describing their installation of the CFL bulbs 
purchased with Duke Energy coupons. This data was supplemented with hghting logger data 
collected from participants' homes during the months of August 2009. The hourly use from the 
logger data was adjusted to reflect yearly averages using the day-length algorithm developed via 
a larger logger study conducted in Califomia that documented the monthly change in lighting 
usage due to seasonal variances in day length. These two data sets were combined to calculate 
the per-bulb savings for this program to include the day-length adjustment to logged hours of 
use. 

Self Reported CFL Data 
Customers who retumed surveys indicating their participation in the CFL program (some of 
whom also participated in the lighting logger study) were asked to indicate where the CFL bulbs 
they purchased were installed, what wattage of bulb the CFLs replaced, and approximately how 
many hours the bulbs were used each day. 3 below presents the responses from the 200 survey 
responses obtained from those that redeemed the CFL coupons. 

Table 4. CFL Redeemer Survey: Self Reported Location of Purchased Bulbs, n=200 

Living Room 
Bedroom 
Kitclien 
Other 

Basement 
Bathroom 
Hallway 

Dining Room 
Garage 
Office 

Laundry Room 
Den 

Entryway 
Stairway 

Foyer 

Number of 
Replacements 

by Room 

184 
164 
115 
83 
79 
74 
51 
31 
19 
17 
12 
12 
9 
3 
2 

Percent of 
Respondents 
Replacing at 

Least One Bulb in 
This Room 

40.00% 
36.00% 
26.00% 
27.50% 
18.00% 
16.00% 
15.00% 
7.50% 
6.00% 
5.50% 
5.50% 
5.00% 
2.00% 
1.00% 
1.00% 

Average Wattage 
of Bulb Replaced 

50.65 
48.71 
47.83 
52.94 
62.99 
45.01 
51.08 
60.40 
70.37 
47.94 
56.67 
66.25 
60.00 
60.00 
30.00 

Average Self 
Reported Hours 

Bulb Used 

3.62 
2.13 
4.73 
2.31 
3.16 
2.27 
2.36 
1.76 
1.29 
3.29 
3.98 
4.00 
1.17 
3.50 
3.50 

Lighting Logger Study 
In conjunction with the surveys, a lighting logger study was performed with a subset of 
customers who retumed the CFL redeemer survey. The purpose of this logger study was to 
determine how customers who redeem Duke Energy coupons are using CFL bulbs (i.e., what 
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room or fixture are the bulbs installed in), as well as to determine the actual hours of use of these 
CFL bulbs. Customers who indicated on their survey that they were interested in participating in 
the lighting logger study were contacted by an outside market research firm to determine the 
customers' interest and availability to participate in the study. Duke Energy field technicians 
then set up appointments with the customer to install the lighting loggers. The loggers 
remained in place for approximately three weeks during the month of August, and then were 
removed by the field technicians at follow up appointments. Customers received a $50 incentive 
for participating in the study. In total, 212 lighting loggers were installed in 58 homes. 

CFL Placement and Wattage of Bulbs Replaced 
As described in Table 4, about half of bulbs logged were GE brand (43.90%). Just over one third 
(34.10%) of the bulbs logged were in table lamps, with about one quarter of bulbs (26.50%) 
installed in a ceiling fixture. Over half of bulbs were 13 watts (54.00%) and nearly all the bulbs 
logged were CFLs. The most frequent locations for logged bulbs were the bedroom, kitchen, 
living room, bathroom, and dining room. 

The technicians were identified as Dul<e Energy representatives by their Dul<e Energy badges, Dul<e Energy clothing, and the 
Dul<e Energy magnets on their vehicles. All field technicians received proper employment screening prior to conducting this field 
worl<. 
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Comparing customers' self reported hours of operation to the actual hours of operation shows 
that on average, customers responding to the survey overestimated their lighting usage by about 
40%.^ 

Table 6. Self Reported 

Room 

Basement 
Bathroom 
Bedroom 
Den 
Dining 
Room 
Entryway 
Garage 
Hallway 
Kitchen 
Living 
Room 
Office 
Stairway 

and Actual Hours of Use 
Hours of Use 

Self 
Reported 

3.157 
2.270 
2.134 
4.000 
1.760 

1.167 
1.289 
2.358 
4.735 
3.622 

3.294 
3.500 

Actual 

2.448 
0.801 
1.785 
0.626 
2.318 

1.917 
1.009 
3.216 
3.119 
3.516 

8.220 
0.491 

Difference 
(Self Rep 
- Actual) 

0.709 
1.469 
0.349 
3.374 
-0.558 

-0.750 
0.280 
-0.858 
1.616 
0.106 

-4.926 
3.009 

Average 

% 

28.96% 
183.43% 
19.56% 

538.98% 
-24.06% 

-39.14% 
27.80% 
-26.68% 
51.80% 
3.02% 

-59.93% 
612.83% 
109.71% 

Weight 
(from # of 
self reports) 

0.10422164 
0.09762533 
0.21635884 
0.01583113 
0.04089710 

0.01187335 
0.02506596 
0.06728232 
0.15171504 
0.24274406 

0.02242744 
0.00395778 
Weighted 
Average 

Weighted 
Percentages 

3.02% 
17.91% 
4.23% 
8.53% 

-0.98% 

-0.46% 
0.70% 

-1.80% 
7.86% 
0.73% 

-1.34% 
2.43% 

40.82% 

Daylength Adjustments 
The frequency and length of time a customer uses their CFL is affected by daylength. As days 
become longer and shorter throughout the year, the length of time a bulb needs to be used 
increases and decreases in rooms where natural lighting is used to offset CFL use. Depending on 
which time of the year lighting usage is measured, the amount of use recorded by the lighting 
loggers may over or under predict a customer's overall usage for the year. The amount of 
daylight during any given season is a factor of the position of the sun which determines the 
simrise and sunset time and the number of hours of daylight. The increase and decrease in hours 
of daylight experienced throughout the year can be expressed as a sine ftinction, and the average 
over or under prediction in hours of use as a result of increased or decreased daylight can be 
calculated using the following equation'". 

Equation 1: Hours/day = hours/dayaverage'''Maxdeviation*sin(ed) 

"Other" category was not included in comparison. Rooms labeled "other" in lighting logger study were not directlyc»mparable to 
rooms labeled "other" in self reported survey results. 
'° The Cadmus Group. "Upstream Lighting Program Evaluation Report. Prepared for CPUC." November 16, 2009. Pg. 16. 
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This approach was used by the Cadmus Group to analyze seasonal light logger data in a large 
residential CFL study in Califomia. To calculate the impact of daylight on daily use, a 
regression analysis was used to estimate the average hours per day and maximum deviation 
variables in the above equation from observed light logger data. The right side of the fimction 
represents a progression through the year where the right hand term goes to zero on the spring 
and fall equinox, is a maximum value at the winter solstice and a minimum value at the summer 
solstice. 

Equation 2: Gd = 27i (284+n)/365 

Where n = the Julian date (1 = Jan 1; 365 = Dec 31) 

The Cadmus regression model predicted the annual average hours of use and the maximum 
deviation. The ratio of the maximum deviation to the aimual average represents a the maximum 
percent difference in the daily hours of use relative to the annual average. The equation above 
can be used to predict the percent over or under estimation of lighting hours at any particular day 
of the year. This is the daylength adjustment factor. The Cadmus data are summarized in the 
Table below: 

Logger wave 
1 

2 

3 

Average 

Daytype 
WD 
WE 
WD 
WE 
WD 
WE 

Average Hours / day 
1.73 
1.74 
1.6 
1.6 
1.89 
1.86 

1.74 

Maximum deviation (hr) 
0.35 
0.31 
0.23 
0.26 
0.25 
0.27 

0.28 

% deviation 

20.2% 
17.8% 
14.4% 
16.3% 
13.2% 
14.5% 

16.1% 

Thus, the predicted maximum deviation from the aimual average hours of use from the Cadmus 
study is on the order of ±16%. 

To calculate the daylength adjustment factor for this lighting logger study, equation 2 was 
evaluated at the median date of the lighting logger study (August 15). This value was apphed to 
the max deviation above to estimate the daylight adjustment factor. 

Finally, the ratio of Equation 1 calculated for the date of the lighting logger study and the date of 
the nearest equinox is the percent over or under estimation of annual hours of use for the hghting 
logger study. 

Based on the dates of the lighting logger study, the hours of use captured by the lighting logger 
study under predict actual hours of use per day for the year by approximately 9.1%. The data for 
these calculations for this study are shovwi in Table 6. 

Table 7. Daylength Adjustment Calculation 
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Date 

15-Aug 

n 

277 
Sin(ed) 

0.59 

Max adjustment 

16% 

August adjustment 

9.5% 

The daylength adjusted average actual hours of use by room from the lighting logger study are 
shown below. 

Table 8. Average Actual Hours of Use by Room - Daylength Adjusted 
Basement 

Bathroom 

Bedroom 
Den 
Dining Room 
Entryway 
Garage 
Hallway 
Kitchen 
Living Room 
Office 
Stainway 

2.68 

0.88 

1.95 
0.69 
2.54 
2.10 
1.10 
3.52 
3.42 
3.85 
9.00 
0.54 

Comparing customers' self reported hours of use to the daylength adjusted actual hours of use 
shows that customers are overestimating their hours of use by 28% (Table 8). This is 12% less 
than the original calculation in Table 5., meaning after customers' actual hours of use are 
daylength adjusted, customers estimates are closer to their actual hours of use, but still 
overestimate their actual hours of use. The downward adjustment of 28.6% is applied to 
customers' self reported hours of use to calculate savings. 

Table 9. Ratio (Actual/Self Reported HOU) - Daylength Adjusted 

Room 

Basement 
Bathroom 
Bedroom 
Den 
Dining 
Room 
Entryway 
Garage 
Hallway 
Kitchen 
Living 
Room 
Office 

Hours of Use 

Self 
Reported 

3.157 
2.270 
2.134 
4.000 

1.760 

1.167 
1.289 
2.358 
4.735 

3.622 

3.294 

Actual 
Daylength 
Adjusted 

2.681 
0.877 
1.955 
0.685 

2.538 

2.099 
1.105 
3.522 
3.415 

3.850 

9.001 

Difference 
(Self Rep 
- Actual) 

0.476 
1.393 
0.180 
3.315 

-0.778 

-0.932 
0.185 
-1.164 
1.319 

-0.228 

-5.707 

% 

17.77% 
158.84% 
9.19% 

483.54% 

-30.65% 

-44.42% 
16.71% 

-33.04% 
38.63% 

-5.92% 

-63.40% 

Weight 
(from # 
of self 
reports) 

0.104222 
0.097625 
0.216359 
0.015831 

0.040897 
0.011873 
0.025066 
0.067282 
0.151715 

0.242744 
0.022427 

Weighted 
Percentages 

1.85% 
15.51% 

1.99% 
7.66% 

-1.25% 
-0.53% 
0.42% 

-2.22% 
5.86% 

-1.44% 
-1.42% 
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Stairway 3.500 0.538 2.962 I 550.99% 0.003958 2.18% 

Average 91.52% 
Weighted 
Average 28.60% 

Loadshape 
The customers' loadshape from August of 2009 is shown in Figure 5 below. The weekday and 
weekend hours of use are normalized to the highest weekday value. As the shape demonsfrates, 
customers' lighting usage is at its peak around 8 or 9pm. 

Figure 4. 2009 CFL Loadshape 

-2009 Weekday Normalized 

-7009 Weekend Mormalized' 

2009 OH CFL LL Study Loadshape 

Com 
parin 
gthe 
loads 
hape 
from 
this 
study 
with 
other 
Duke 

Energy Midwest lighting study loadshapes shows a pattern in lighting usage throughout the 
season. The 2008 lighting logger study was performed in February of 2008, while the Kentucky 
lighting logger study was performed in October of 2009 (report forthcoming). Customers' 
lighting usage pattems shift depending on the time of day and season, while their overall lighting 
usage pattern remains the same. Customers' operating hours also increase depending on the 
season; average operating hours in the 2008 study were 3.5 hours per day, while average 
operating hours in the 2009 study were 2.4 hours per day. This is also reflected by the difference 
in the area under the curve of the loadshape. 

t ^ «5^ ^ ^ » ^ J ^ J ? - « ^ ^ ^ ^ ^ «!*• < ^ , ' J ' , ' J ' o'«J' ,'«^ ^'J' <•*•<,•>?•<* < * ^ 'J ' < ^ 
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Figure 5. Comparison of Lighting Study Loadshapes 

- 2009 Weekday Normalized 

-2008 Weekday Normalized 

-Kentucky Weekday 
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2009 OH CFL LL Study Loadshape 
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nt customers use the fixtures where the CFLs are installed. As high use fixtures such as fixtures 
in living rooms or kitchens become saturated with CFLs, customers will move to installing CFLs 
in lower use fixtures such as those in closets or hallways, resulting in a decrease in the average 
hours of use of CFLs. Comparing the 2008 CFL survey results to the 2009 survey results, the 
percent of respondents installing at least one fixture in high use fixtures/rooms has decreased, 
and in many cases, the percent of customers installing CFLs in lower use fixtures has increased. 

Table 10. Percent of Respondents Installing Bulbs in This Room 

.^ w „ O*̂  0° # ^ <P X, 

.A. N- V ^ ' ^- *>• <0' A- <b- 0>-
? .#• .5?' .<? .<?• <? .!? .<f .<?,.#• .C? .(f>' .<? .<?' 

s>' <w V t - •>;• Ik- «)• «• A- V Ol- 41- .̂ V 

Basement 
Bathroom 
Bedroom 
Closet 
Dining 
Room 
Garage 
Hallway 
Kitchen 
Living 
Room 
Office 
Outdoor 
Utility Room 

15.60% 
25.20% 
44.90% 

1.20% 
11.10% 

3.90% 
9.60% 

31.70% 
65.90% 

7.40% 
9.90% 
2.40% 

18.00% 
16.00% 
36.00% 
3.50% 
7.50% 

6.00% 
15.00% 
26.00% 
40.00% 

5.50% 
6.50% 
1.00% 

2.40% 
-9.20% 
-8.90% 
2.30% 

-3.60% 

2.10% 
5.40% 

-5.70% 
-25.90% 

-1.90% 
-3.40% 
-1.40% 

Free Riders and Free Drivers 
Based on survey responses, 40.74% of purchases made by those participating in the CFL survey 
were due to free riders, which are people that intended to purchase CFLs before leaming of the 
program, so they took the "free ride" by using the coupons and saving money, while 25.56% of 
purchases were made due to free drivers: purchases made beyond initial plans. 
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Program Savings 
The total gross savings from these surveys are 29,068 kWh/year. After adjusting for 
freeridership and free drivers (spillover), the total net savings are 24,657 kWh/year. The 
findings are described below. This results in an average savings for the program of 44.75 kwh 
per bulb. 

Table 11. Program Savings 
Metric 

Number of Bulbs 
Gross kW per bulb 
Gross kWh per bulb 

Gross therms per bulb 
Freeridership rate 

Spillover rate 
Self Selection and False Response rate 

Total Discounting to be applied to Gross values 
Net kW per bulb 

Net kWh per bulb 
Net therms per participant 

Measure Life 
Effective useful life net savings per bulb 

Result 
561 

0.06 kw 
52.76 kwh 

N/A 
40.74% 
25.56% 

N/A 
15.18% 
0.04 kW 

44.75kWh 
N/A 

5 years 
223.75kWh 
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Home Profile Questions 
Customers who retumed CFL Coupon Redeemer and Non Redeemer surveys were asked to fill 
out some demographic questions, called "home profile" questions. Overall, the demographics of 
coupon redeemers and non redeemers were similar. Additional discussion of comparable 
questions can be found in the "Comparison of Survey Results" section of the report. 

How would you best describe the type of home in which you live? 

Detached single family 
Apartment 

Townhouse 

Manufactured 
Condominium 

Multi-family 

Duplex/two family 
Total 

Redeemers 
154 

1 
5 

4 

9 

2 

4 
179 

86.00% 
0.60% 

2.80% 

2.20% 
5.00% 

1.10% 

2.20% 
100.00% 

Non Redeemers 

39 
2 

8 

2 

5 

2 

0 
58 

67.20% 
3.40% 
13.80% 

3.40% 

8.60% 

3.40% 

0.00% 
100.00% 

In what year was your home built? 

Redeemers 

Non 
Redeemers 

1959 or 

before 

59 

32.6% 

23 

39.7% 

1960-

1979 

59 

32.6% 

19 

32.8% 

1980-

1989 

26 

14.4% 

7 

12.1% 

1990-

1997 

19 

10.5% 

3 

5.2% 

1998-

2000 

10 

5.5% 

1 

1.7% 

2001-

2007 

7 

3.9% 

5 

8.6% 

2008 or 

later 

1 

.6% 

0 

.0% 

Total 

181 

100.0% 

58 

100.0% 

What is the approximate square footage (heated area) of your home? 

Less than 500 

500 - 999 

1000-1499 
1500-1999 
2000 - 2499 
2500 - 2999 
3000 - 3499 

3500 - 3999 
4000 - or more 

Redeemers 

1 

8 
41 
30 
32 
24 
14 
0 

1 

0.60% 

4.70% 

24.00% 
17.50% 
18.70% 
14.00% 
8.20% 
0.00% 
0.60% 

Non Redeemers | 

1 
4 

10 
7 
7 
5 
4 
1 
2 

1.90% 

7.40% 
18.50% 
13.00% 
13.00% 
9.30% 
7.40% 
1.90% 
3.70% 
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Don't know 
Total 

20 
171 

11.70% 

100.00% 
13 
54 

24.10% 
100.00% 

What range best describes your total annual household income? 

Less then $25,000 

$25,000 - $49,999 

$50,000 - $74,999 

$75,000-$100,000 

Over $100,000 

Don't know 

Prefer not to answer 

Total 

Redeemers 

23 

36 

21 

20 

29 

1 

40 

170 

13.50% 

21.20% 

12.40% 

11.80% 

17.10% 

0.60% 

23.50% 

100.00% 

Non Redeemers | 

6 

16 

4 

4 

8 

1 

18 

57 

10.50% 

28.10% 

7.00% 

7.00% 

14.00% 

1.80% 

31.60% 

100.00% 

How many peop 

Redeemers 

Non Redeemers 

e live in 

1 

42 

23.7% 

17 

29.3% 

your home? 

2 

90 

50.8% 

24 

41.4% 

3 

19 

10.7% 

8 

13.8% 

4 

16 

9.0% 

3 

5.2% 

5 

10 

5.6% 

3 

5.2% 

6 

0 

.0% 

3 

5.2% 

7 

0 

.0% 

0 

.0% 

8 or more 

0 

.0% 

0 

.0% 

Total 

177 

100.0% 

58 

100.0% 

Do you own or rent your 

Redeemers 

Non Redeemers 

Own 

169 

94.4% 

51 

86.4% 

lome? 

Rent 

10 

5.6% 

8 

13.6% 

Total 

179 

100.0% 

59 

100.0% 

Primary heating 1 

R pHppm<=>r<: 

fuel? 

Electric 

38 

Gas 

107 

Oil 

13 

Propane 

5 

Other 

3 

None 

0 

Total 

166 
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Non Redeemers 

22.9% 

13 

24.1% 

64.5% 

38 

70.4% 

7.8% 

3 

5.6% 

3.0% 

0 

.0% 

1.8% 

0 

.0% 

.0% 

0 

.0% 

100.0% 

54 

100.0% 

Type of heating system? 

Central Furnace 
Electric baseboard 

Heat pump 
Geothermal Heat pump 

Hot water steam boiler 

Other 
Do not have 

Total 

Redeemers 
127 
4 

24 

1 

6 

1 
0 

163 

77.90% 
2.50% 
14.70% 
0.60% 

3.70% 

0.60% 
0.00% 

100.00% 

Non Redeemers 
44 
5 
5 

0 

2 

0 
0 
56 

78.6% 
8.9% 
8.9% 
0.0% 

3.6% 

0.0% 
0.0% 

100.0% 

Age of heating system in 

Redeemers 

Non 
Redeemers 

0-4 

32 
19.0% 

17 
28.3% 

years? 

5-9 

47 
28.0% 

14 
23.3% 

10-14 

35 
20.8% 

7 
11.7% 

15-19 

17 
10.1% 

4 
6.7% 

>19 

27 
16.1% 

10 
16.7% 

Don't 
know 

10 
6.0% 

8 
13.3% 

Do not 
have 

0 
.0% 

0 
.0% 

Total 

168 
100.0% 

60 
100.0% 

Primary cooling 

Redeemers 

Non Redeemers 

fuel? 
Electric 

151 
93.2% 

52 

89.7% 

Gas 

6 
3.7% 

5 

8.6% 

oil 

2 
1.2% 

1 

1.7% 

Propane 

0 
.0% 

0 

.0% 

Other 

0 
.0% 

0 

.0% 

None 

3 
1.9% 

0 

.0% 

Total 

162 
100.0% 

58 

100.0% 

Type of cooling system? 
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Redeemers 

Non 
Redeemers 

Central 
air 

130 
77.8% 

46 
76.7% 

Window / 
room unit 

12 
7.2% 

8 
13.3% 

Heat 
pump 

22 
13.2% 

6 
10.0% 

Geo thermal 
heat pump 

0 
.0% 

0 
.0% 

Other 

0 
.0% 

0 
.0% 

No cooling 
system 

3 
1.8% 

0 
.0% 

Total 

167 
100.0% 

60 
100.0% 

Age of cooling system in 

Redeemers 

Non 
Redeemers 

0-4 

39 
22.9% 

20 
33.3% 

years? 

5-9 

51 
30.0% 

17 
28.3% 

10-14 

33 
19.4% 

5 
8.3% 

15-19 

22 
12.9% 

6 
10.0% 

>19 

16 
9.4% 

7 
11.7% 

Don't 
know 

5 
2.9% 

4 
6.7% 

Do not 
have 

4 
2.4% 

1 
1.7% 

Total 

170 
100.0% 

60 
100.0% 

April 16, 2010 43 Duke Energy 



TecMarket Works Findings 

Comparison of Survey Results 
This section of the report presents the results of portions of the surveys that are directly 
comparable. The following figxares show results from those that redeemed CFL coupons and 
those that did not. 

Promotional Information 
The figure below shows the percent of responders that are aware of the ENERGY STAR label, 
their lack of experience with CFLs, and what promotional materials Were very influential in their 
decision to purchase CFLs. 

Unlike in previous Duke Energy CFL program surveys, the non redeemers are not more likely to 
be aware of the ENERGY STAR label or to look for the ENERGY STAR label when purchasing 
an appliance than the redeemers. However, non redeemers were more likely to be influenced by 
advertising, such as in-store displays, fiiends/family, or other types of advertising, in their 
decision to purchase CFLs (in this case without using a Duke Energy coupon). This suggests 
that non redeemers may need additional influence besides the Duke Energy coupon in order to be 
motivated to purchase CFLs. 

Figure 6. Redeemers vs. Non Redeemers - Promotional Information 

Recalls receiving CFL coupon 

Aware of the ENERGY STAR label 

The coupon f rom Duke Energy was very influential 
in decision to purchase CFLs 

Looks for the ENERGY STAR label when purchasing 

an appliance 

In-store CFL displays and signs were very influential 

in decision to purchase CFLs 

Friends/family were very influential in decision to 
purchase CFLs 

Non in-store advertising (TV, radio, newspaper, etc.) 

was very influential in decision to purchase CFLs 

Never used CFLs before 

Other advertising was very influential in decision to 

purchase CFLs 

CFL Brand was very influential in decision to 

purchase CFLs 

Sales associates at the store was very influential in 
decision to purchase CFLs 

I Non Redeemers 

I Redeemers 

0.<X)% 20.00« 40.00% 80.00% 100.00% 

April 16,2010 44 Duke Energy 



TecMarket Works Findings 

Income 
Income does not have much of an impact on whether customers redeem Duke Energy coupons, 
although more redeemers fall into the low and high income ranges than do non redeemers. 

Figure 7. Redeemers vs. Non Redeemers - Income 

Household Income is over $100,000 annually 

Household Income is S75,O00-S100,0O0 
annually 

Household income is $50,000-$74,999 
annually 

Household income is $25,000- $49,999 
annually 

Household income is less then $25,000 
annually 

• Non RedeenDers 

• Redeenners 

25.10% 

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 

Number of Occupants 
Similarly to previous Duke Energy CFL program surveys, the number of occupants in the home 
does not distinguish between CFL coupon redeemers and non redeemers. 

Figure 8. Redeemers vs. Non Redeemers - Occupants 
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Comparison of Results Across Other States 
Overall, it is very difficult to compare different utilities' CFL programs across the U.S. due to 
large differences in population density, program types, marketing approaches, dehvery methods, 
reporting formats, and recorded metrics, among other factors. The following is a straimary of 
findings and an attempt to relate those programs with comparable savings figures. The list of 
utilities and programs used for comparison can be foimd in Appendix E: Data used for 
comparison of other states' savings: 

There are three separate utilities from Califomia represented in the list in Appendix F. There is a 
huge disparity in reported savings (from 61,425 to 536,939,370 kWh annually) which is a result 
of differences in program size. The latter number was reported by PG&E. In 2001, they were 
able to enlist the help of over 400 different retail locations. All told they gave rebates to about 
1.35 million customers for over seven million CFLs for a per-bulb savings of approximately 76 
kWh annually. They boast that there were more CFLs sold in Califomia in 2001 than in the 
entire U.S. in 2000. One major reason that they were able to be so successfiil is their eligible 
population of approximately 4.5 million residential and small business customers. 

The second most successfiil program in terms of kWh saved occurred outside the U.S. owing to 
Ontario Power Authority in Ontario, Canada. They redeemed over 2.7 million CFL coupons and 
delivered 500,000 CFLs door to door. They reported and verified savings of 132 million kWh 
through their Every Kilowatt Counts program in 2007 putting their per-bulb savings at 41 kWh. 
In third place on the list are Nevada Power and Sierra Pacific Power from Nevada. They 
managed to sell over two million CFLs for a first year savings of 116 tnillion kWh and a per-
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bulb savings of 58 kWh through their residential lighting program. In fourth place is the New 
Jersey Board of Public Utilities, which reported savings of 57,884,000 kWh but did not report 
the total number of CFLs rebated. 

Apart from these giants, there were many other utilities that reported much more attainable kWh 
savings; all can be seen in Table 1 in descending order. It is by no means an exhaustive list, 
merely a cross-section. Coimecticut and Illinois utilities have programs that reported savings 
around seven million kWh. Coimecticut Municipal Electric Energy Cooperative's program 
utilized CFL distribution, CFL direct install programs, and CFL school fiindraisers while Illinois 
Department of Commerce and Economic Opportunity was a standard rebate program; they 
rebated 107,432 bulbs in 2004, the year they reported seven million kWh savings, yielding a per-
bulb savings of 65 kWh. The Wisconsin Department of Administration: Division of Energy, 
through a very similar rebate program, rebated almost the same amount, 105,538 bulbs from 
2001 to 2003, but only reported savings of 5,377,372 kWh, or 51 kWh per bulb. AmerenUE 
reported approximately half of the savings as the Wisconsin program. Likewise, they reported 
rebating approximately half the number of bulbs: 49,047 bulbs rebated and 2,505,837 kWh saved 
in 2003, generating the same per-bulb savings of 51 kWh. 

Table 12. Annual kWh savings per program 

Utility 

Pacific Gas & Electric 

Delta-Montrose Electric Association / Intermountain Energy 

Illinois Department of Commerce and Economic Opportunity 

Nevada Power and Sierra Pacific Power 

Wisconsin Department of Administration, Division of Energy 
AmerenUE 

Duke Energy 

Ontario Power Authority 

Connecticut Municipal Electric Energy Cooperative 

New Jersey Board of Public Utilities 

Annual kWh 

536,939,370 

219,000 

7,000,000 

116,000,000 

5,377,372 

2,505,837 

29,068 
132.000,000 

7,668,000 

57,884,000 

per-bulb kWh 

76 
73 
65 
58 
51 
51 
45 
41 
32 
30 

Some reports on market characterization were also looked at. These reports did not mention 
savings, but rather detailed changes in CFL consumption behaviors and pricing. The Northwest 
Energy Efficiency Alliance had a program in Idaho, Montana, Oregoilj and Washington with the 
goal of increasing CFL sales in the region from 75 OK to 1 million annually, reaching total sales 
of 10.8 million by 2009. They reached their goal three years early, iii 2006. They also saw the 
total 2008 CFL sales reach 24.7 million, a 36% increase from 2007. A different but similar study 
on CFL availability in the states of Maine, New Hampshire, Rhode Island, and New York, 
showed the total number of CFLs available shoot up from 31,000 in the spring of 2005 to over 
200,000 in the fall of 2006. 

The two aforementioned market characterization studies also collected data for and reported on 
the pricing of CFLs. The first found little to no change in average CFL price from 2006 to 2008 
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as well as little to no difficulty from suppliers to supply the market. The second observed a 
decrease in prices over the same time period. A further study was launched in Massachusetts in 
2008 to collect data on incandescent bulbs and CFLs, comparing prices and incremental costs. 
They found that one lumen adds only $0,002 to the cost of a CFL. The incremental cost of each 
tyTpe of bulb can be seen in Table 2. 

Table 11: Incremental cost per bulb ty 

Bulb Type 

Flood bulb 

A-bulb 

Bullet bulb 

3-way bulb 

Bug bulb 

Globe bulb 

Candelabra Bulb 

Incremental 
Cost 

$3.15 

$1.74 

$2.78 

$2.76 

$2.58 

$2.27 

$1.54 
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Appendix A: CFL Coupon Redeemer Survey 

moukB 

Sun'ey T. Est 
123456 Does This Layout Work Rd. 
Seeim Like It U. OK 55555 

Dear Cnswmer. 

Duk« Energ}' is cciuiiiuou!.h' tr.'inf to improit cw 
t r i ces fbr ym>. T^ he^ xa in^o^'c die Co^acf 
FhiorefreBt l i ^ t bolb prozram. we 'ntm]^ bfce yonr 
luput. Please let m hxow what ^TIU dmil: aboitt die 
compact fiuoretceot U ^ bulbs (CTLi) >X)U{nirclused 
tbroueh oi& coî xni promotioo. Some exan^des of 
CTLi are ia the pictwfri below. Ifyo«ha^.-eany 
que^tioiii. plea^ contact Dttfce Ei»rf>-at 
mresearch u dDke-etierg>'.cotQ. 

WT \\ OIXD LIKE YOLTl OPIMOX ABOUT OIH COMPACT FLVOBESCENT UGHT BLXB (CFL) COLTON 
PROGRAM. PLEASE FELL XS THE CIRCLES COMPLETELY L'SING BLLI OR BLACK INK. 

Do >T:!U recall leceii-ma: Coayact Fhioresceitt Ligiu bwlb (CTL) 

cotq>oiii from Dote Eaergv'? C Ves 

Did you mi* au-ay any of yont coi^onv to wmeone ̂ ^e to oje? C Yes 

Did }-oii u « at lea î one ccn^n TOOtself? 0 Yes - Coulmue tbis sun-ey 

0 No 

C N c - ThanfcTOU. Please return itir̂ -ej". 

How iBilaentui were the fi^niBg in yonr denooa to parrhase CFL<s)? 

\'en' bifloentiat Somnviiat Influenbal 

The cotton from Duke Eaerg}' 0 C 

In-'itcie CTL dt'4>lay> and ̂ iao^ C C 

>'on-m-itore adverti'̂ aig =,T\*. radio. Deivspipei. etc.) C C 

Saiei associates at die store 0 C 

C FL Biaud C C 

Olbei ad-.^rtiiii^ C C 

Fiiends or fiumlv 0 C 

Xoi at all Tnflnpqfi*t 

At wbkh store did roa pnrciusc }^ar CTL bslbi ssiag dw Doke Esergy colons? 

Dtd yoM ptirchase any of tiie foUeuing iwmi at die same time j-ou purchased d» CFLs u-tth die Duke Eneir." cottons" 
Ma^ all tbat vpp^'. 

C lî 'ali or ceiling instilation 0 TatKet aerators C Low flow sho«"erhead C '̂eathentrq^Mflg 

C Caulfciiig O Electric wall outlet ra^ts C Prozraoauable ibermcitat C' N«ieoftfiese 

Hc-.v man>- CFL tjû bs did you purchase in TOTAL 1 

v.-ith the Duto Eoerr.* coi;q>oni's)? Q 

HoTA' many CFL t«db^ woiUd TOU hâ -e b o n ^ 0 I 

ifrou had not had die Dute Eoerjrv-co«poa(s)? C 0 

Hon- mauy CFL bulbs have you siiKe purchased 0 1 

-.ntlioiuDukeEoei-2}-cc-upoas? 0 0 

Of die CTLi roB boaght irMi du Dnke Eaerg)' CO^MHK: 

0 1 

How maav CFLs are now installed? Q O 
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TOT each CTL parcbawd nidi cocoas liut K now iostalM, please vtite in WHERE each CTL wa^ instiillcil, WHAT irattage 
the C n . k, WH.\T wattage the old baft was, and on asiera^, HOWM.4NY HOLliS yon nse that Hght each dar. 

•HIERE CTL INSI.-UXED 

Example Hall^rav Ceiling Fixtate 

Bulbl 

Bv l t : 

CFL WATTAGE OLD B l l B W.ATT.AGE 

60WaH JmamfeMenl 
;ro'allCFL 

HOW MUCH UOHTB 
USED iSonrs Each Day) 

6 Homi Pei Dâ - fa^-aafel 
lHglif?etDr>-ia\Trafel 

BufcJ 

BulbJ 

Blilt>6 

Bulb " 

Bute 8 

Bulb 9 

Bulb 10 _ 

Bulbil _ 

Bulbi; 

Bulb i ; 

Bulb 14 

Bulb i ; 

Have \mi changed the hoars of ose of any fixture in which yon installed the CFLs? '-̂  Ye-i ^ No 

If you anii\wedve5,ho^ did >-oui-B\̂ erage usage chatise" C laaeased uiage Z Deoeased usage 

Haseroareaios-edanyoftheCTLs^-oninstaBed? C Yei 0 No 

I ; .' 4 ; « ' - n i > 

If'-Tes.hosr manv did yonrwiKn-e? O 0 C Z' 0 C C C 

'\Tiy did \^u leaKve them" 

C NOT briffhi enough 

Bumed otw 

If other- please specify" 

^ Did not hte the Ught 

C Not KMfcmg piopetly 

Too slow to Stan 

0*er 

Did yon has-e any CFLs installed ia light socfeets in yonr honse 
before yon bonghl the CTLs with the Dnke Energy conpoa? 

If v^s. about how many ss-ere already installed? J 0 

How long hare yoa been nsing C J L hght bnibs? 

~ Kevei purchased a CFL until no'.r C I s^ar or less 

Z 3 to 4 years C 4 or more years 

OreralL how satisfied are yoa ssith the Dnhe tiiscotnted CFLs? 

No 

1> 

Z 1 to Z years •_ Ztc > shears 

Vers- Satisfied Somessliat Satisfied Not at all Satisfied 
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etirues 

Q 
Z Ves 

C Yes 

C Yes 

Appendices 

N « « 

0 
0 No 

0 No 

C No 

Often 

l>« voa ose the D n k e E i w r g y Webs i te? 0 

H a r e yam a d d e d any m a j o r e lectr ical a]^tMaiiees t e r o w b e m e in the pas t y e a r ? 

A r e ywi a n ^ v e of tbe E N E R G Y S T A R b M ? 

D « yoa t y p k a B y lo<^ for tiie E > X R G \ ' S T A R labe l w h « pnrclwinBg u iqiptiaDce? 

D o yoa tyiHlcally bmy a ^ f i a o c e * i r i t h the E N E R G Y S T A R l a b e T Yes Some of the time C N e i w 

C3gLpi)iUfc«*ni 

C o u s i ^ r i B g future C T L pu rchase s , bow inan^ C T L bu lbs v o u l d l o u p u r c h a s e n the next > ea r if 

0 1-2 5 4 5 6 

Tbey-v^-ere the same price a^ a ^taidard bulb? O V V V V V 

The^- ^-ere Sl.OO more than aandard bulbs? O 0 ^J -_'' — '--J' 

The>- ^-ew S- .00 more ilian u a i u J ^ bo&s? O O O O s^ C 

Ther-,vere S3.00Q»i*ettiacsiafldardbuIb4*^ ' ^ - J O - J '--J '••~-

H w y were firee bot sxso. bad ro mail in a rebate fonu 
to get r o u t aKme>' back? Q O ••-'' '•-'' V '••-̂  

Hon- w o u l d you be$t descr t iw A t type of h o n e i n w y c h y o a fire? 

' j Detached ^mgle-femiiy 0 TonnlwRiw 

'.̂  Apartmeoi C Matm&ctwed home 

Coodomiiutuii 

Multi-Family <3 or more tniit^) 

O 

o 
n 

J->,sa 

^ Duplex ^-family 

I n t r h a t yea r w a s yonr home bnflt? 

C 1959 or before Z lSW-19'9 

0 i99s-:ooo c :ooi-:oo" 

1980-1989 

2008 or later 

What is the approximate square footage (heated area) of yonr home? 

C Less than 500 

C :.000-:499 

C 4.000 or more 

C 500-999 

C :.500-2.999 

C Don't know 

1.000-1.499 

3.000-3.499 

1.500-1.999 

3.500-3.999 

^Mtat range best describes yoor total annoal hottseliold income? 

0 Less dun S:5.000 C $:5.000 to M9.999 C S50.000-S"4.999 

C Ch-er VIOO.OOO 0 Dont knosv Z Prefer nor to aasssw 

S-3.000-$100.000 

H o w m a n y people l i r e in y o n r h o m e ? 

c 1 c ; c 3 c 4 0 6 sr S or mote 

D o yoa o \n i or r e n t y o u r hoDU? 

0 CKv-n C Rent 
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Priman,- heattug ftiel? 0 Electric 0 Propane Odier 0 None 

Tj-pe of heating sjitem? 

. , C eutral furnace 

C Geo-theimal beatpoaq) 

Dectric ta^eboard 

Hot ̂ -̂Bter or steam boiler 

H^ipua|} 

Other 

.\ge of heatiBS system in years? 

0 0-4 0 5-9 

C 15-19 0 19 

Primaiy coohng tael? Q Electric 

z 
'*' 

-

10-14 

Don't know 

Gas C 

^ 

OU 

Do not have 

C Propatie Odwr '~j None 

T\pe of co<^Hg systeiB? 

Z C eutral air conditioner 

C Geo-theimal beat ptm?) 

Wmdon-Koomttait air conditioiter 

Odxr 

Heat potap (for cooling) 

No cooling ŝ -stem 

\ ^ t of coolmg sj-ttem m. yean? 

C 0-4 0 5-9 

C 15-19 G 19 

lO-U 

Don't know Z Do not have 

H-WT A CHANC E TO PARTICIPATE XS THE DUKE ENERGY LIGHTING STLTJY 

Would yon be mterested in particq>aliiw in a l^itinc study hi July and Ansnst 2009? 

A Duke EneiffT,-lepresematire would f^ace unall E.ahtiMr moniton oo 4 or 5 liriit fiictures wiuch -n-oukt remain in place for 2 to 3 
\̂ieel:'.»- Tbe monitors are uualkrdiantbesizeof a b « of soap and help us measure how often li.^'> are ttoned on and off dnrii^ die 

i.̂ eefc. The fir^t 100 returned stm-ev^ indicatiiw internt will be coitfact«t Elisible cnstcmer^ that are selected will receipt $50 fiw 
pailicqjafiag-

If >iei. >x̂ u may receive a foUow-up (dione call sbavx thi% iisbtiuE itwJy m July. 

Yei. I am intn^e^ted in participatiBg. My ^phtmt «i^>er is: ^ 

C My address on the front pace of this survey h cwrect. 

...My address is: 

No. I am not interested in partic^atinz. 

THANK YOU FOR YOUR RESPONSES 
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Appendix B: CFL Coupon Non Redeemer Survey 

mOuke 
n^Energy^ 

S u n e y T, Est 
U3456 Does Tilts Layout Work Rd. 
Seeing Like It K OK 55555 

Dear Cusumer. 

D d a Energ>- is cowinuouily tr-ing to impro\-e ova sen ices for 
vou. To Iw^ Bs improve tbe Cooyact FhwresceBt L i ^ baft 
program, we would ttkx your wpot. Please let us know about 
}^ui expaiences with contact fiuoie^eot bgbl bulbs. Scsue 
exan^Ies of CFLs are in die picttffes below. If youha\-e any 
qnesticwis. please contact D u ^ Energy* at mresearcbw dute-
eaerw -̂.cooL i^ase return this survey by August 14, 2009. 

WT W OIXD LIKE YOUR OPINION ABOUT OUR COMPACT FXUORESCENT LIGHT BULB (CiX> COUPON 
PROGRAM. PLEASE HLL IN THE CIRCLES COMPLETELY USING BLIT OR BLACK INTL. 

Do ycu leciU recei'-ios Contact Fluore^cetit Light bulb (CFL) 

coî cn.>^3'omE>iibe Energ}-? 0 Yes C No 

Did you Î'.-e av,ay any cf your coup«u to someone else to uve? O Yes C No 

Did yẑ v. m^ at leait cue co t^n -̂oiarwlf? C No - Contimie diis sun-ey 

D; ycv. recall heating about Con ĵacf Fluoresceia Light bulb coupons 
ficmDufceEueiz--"' 

'^Tir did y^u decide NOT to use these coi5>oiî '' 

Z- TGC uuKh lias'=le 0 Do not use CFLs 

Did not iKdw^iaod program 

D-^ntbte CFL bulbi C Othej 

Thoudtf there -mn a catch 

0 Yes - Thank yoti. Please retum sur\-e}-. 

Z. Yes Z No - skip to section -

0 Do not shop at Wal-Mart Lowe's 

C C onldn' t tie bothered 

Did iecei-,-m2 the Compact Fluoi«ceoJ Light bulb cot^us increase your awareness of how vou could save eneig\' hy using compact 

iliicie^ceut hzht bulb'/? 

J Ve; Z No -1 was aware i?f tl» energ}- sa-.-ings already 

C~ Scmewiuc-1 was abeady aware, btu it (bd he^ me tmdeistand dieir bene&s better 

Did lb? Compaci Fluciescent Light bulb coupons inspire vou to purchase 

compact ihiore^cent lidit bufcs nithout tiding the DiUce Energy- cot^wns? 

1 

Ir'Yei. He v.- many CFLs did TOU purchase without the cot^ns*' O 

No - ^ap to Section 2 

Z 3 4 

._. Yes - continue 

5 6 More than 6 

Hex ictliiential were tbe tbllowmg m your decision to purchase CFL(s) vitfaout the cot̂ wns"̂  

ViTy Influential Some '̂hat bfiueittial 

Tbe coi^cu nomDuke Enerĝ s- Z Z 

Iu-',icre CFL displays .ind signs Z Z 

Ncn-m- .̂tcre adveiiiimg T\'. raio. Qei\"5î )«-. «c.i Z C 

Sale'- 3'̂ wciaie-: at the store C C 

CFLBrand C Z 

Oihei non-Duke eneir/ ad\-ertising C O 

Fiieod'. c-r familv Z Z 

Not at all Infhientia! 

.\t which store did yon purchase your CTL bulbs? 

Did y-'\i piuchaie any of tbe follouiiw it«ms at the same tmie \ w purchased the CFLs"* 
^L l̂k all thai apply. 

._̂  7'aU ot ceiling insulation 

C auUouz 

w' Faucet aerators '.J Low flow shouietbead 

Z Electtic wall outlet g a ^ t s C Froeraomabletbennostal 

Z We adiers tripping 

Z None of these 

April 16, 2010 53 Duke Energy 



TecMarket Works Appendices 

l a A h section «f Ae SBmr.ire i tmMJ to tK i 

How many CFLi are cuiTenth,- installed io 0 
light vocketi in •.•out home? O 

Hoiv long have yon been Uiing CFL light bulbs? 

:', Xe'.ei piucha'.ed a CTL 0 I >^ai or less 

O .5 to 4 ye.Tr-, 0 4 or more ytm 

\ fmmm&mmm>**mm <!<•«••' "MMitiii.-' ^ {£ '4P 

i:+ 
O 

1 to 2 •vears - to 3 \'ean 

If yon hare pmchaied CFLs. oreralL how satisfied are 

}TO! With the CFLs you have purchased? 

Veri- Satisfied Someisliat Satisfied Not at all Satisfied 

Do %-CB use the Duke Energj- Website? 

Hai.e yon added any major electrical appliances to your home in Ae past \-ear? 

-Are you a'̂ aie of the ENERGY STAR label? 

Dc you rptcaily look for 4e ENERGY ST.AR label whenpwchasine an appliaiKe' 
Do you t;-picaily buy apphances with the ENERGY STAR label? C Yes C Some of the time 

CFL^BClWSHIg I ' i * ' ^ - > » ' r ' ' . 

Consideting fiitiire CFL purchases, hosr many CFL bnlbs wontd yon purchase ia the next year if.. 

0 1-2 3 4 

They '.%eie the same price as a standard tajlb? O C O O 

They v.'eieSl-OOmore than staudardbulbs? 0 C \ j '^ 

They \Tere S2.00 more than standard bulbs? O O O U 

They •.ve)eS3.00 more than standard btilbs? O C O -J 

They v.eie fiee but you had to mail in a rebate fcam 
to eet yoiu money back? 0 

G«CTai liilnvatiHi itibMt T«nr BgsK 

Hon- would you best desrnbe the tyft of home ra which ^on Ine" 

C Detached single-family C Townhouse 

., .-ipannKnt O Mauufectured home 

Often 

0 

mce? 

Sometmies 

C Yes 

0 Yes 

C Yes 

Never 
0 

0 No 

0 No 

C No 

Never 

o O 

• H 

Condoniinmm 

\fi)lii-Family (3 or more units) 

5 

0 
Q 

/̂  
o 

0 

6 

0 
'^ 
0 
r :̂ 

0 

• • w ' 

7-11 12+ 

O 0 
0 0 
0 0 

o o 
0 0: 

D(¥lex2-&mily 

In what year was yoor home built? 

C 1959 01 before C 1960-19^9 

C 1993-2000 O 2001-2007 

1980 -1989 

2008 or later 

1990-1997 

Vi\M it the approomiite square footage (heated area) of TOIO' borne? 

C Less dian 500 C 500-999 C 1.000-1.499 

0 2.000-2.499 O 2.500-2.999 C 3.000-3.499 

C 4.0OOciaicre O Don't know 

1.50O-1.999 

3.500-3.999 

What range best describes yonr total annual household income? 

C Less diaii S25.0O0 0 S25.0O0 to $49,999 C S50.000-S-4,999 

C Ch.a SI00.000 0 Don't know C Prefer not to anŝ \-er 

Apr i l l b , ^U1U 3 4 

Ŝ 5.00O-$IOO.00O 

uuKO Energy 
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How many people Mrt in yoor home? 

O 4 Sormore 

Do yon own or rent your home? 

C O-.'.i; Z Rent 

Priin.in'heating fuel? C Elecnic 0 Gas C Oil _ Propane Ottier None 

Tj-pe of heating sj-stem? 

C Cecnal Siraace C Electric baseboard C Heat puny 

- Geo-theimal heatpun^j C Hot water or steam boiler C Other Do not hsvi 

.Age of beating system in years? 

:; u-4 0 5-9 C 10-14 

0 15-19 C 19 0 Don't knew Do not ha^-e 

Priman' coohog fiiel? C Electric Gas 0 Oil ^ Propane Other None 

T)-pe of cooling system? 

'Z C ectial .Ml conditionei 

Geo-iheiuial heat puuq) 

Window Room unit air conditioner 

04e r 

Heat pmap (fer cooling) 

No cooling svstem 

-\ge of cooling system in years? 

C 0-4 0 5-9 

C 15-19 0 -19 

10-14 

Don't know Do not have 

TH.V.'K YOC FOR YOVR RESPONSES 
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Appendix C: Smart $aver® CFL Management Interview Instrument 

Name: 

Title: 

Position description and general responsibilities: 

We are conducting this interview to obtain your opinions about and experiences with the 
Smart Saver® CFLs program. We'll talk about the Smart Saver® CFLs Program and its 
objectives, your thoughts on improving the program, and the technologies the program 
covers. The interview will take about an hour to complete. May We begin? 

Program Objectives 

1. In your own words, please describe the Smart Saver® CFL Program's current objectives. 
How have these changed over time? 

2. In your opinion, which objectives do you think are best being met or will be met? 

3. Are there any program objectives that are not being addressed or not being addressed as well 
as possible or that you think should have more attention focused on them? If yes, which ones? 
How should these objectives be addressed? What should be changed? 

4. Should the program objectives be changed in any way due to technology-based, market-
based, or management based conditions? What objectives would you change? What program 
changes would you put into place as a result, and how would it affect the operations of the 
program? 

Operational Efficiency 

5. Please describe your role and scope of responsibility in detail. What is it that you are 
responsible for as it relates to this program? When did you take on this role? If a recent change 
in management...Do you feel that Duke Energy gave you enough time to adequately prepare to 
manage this program? Did you get all the support that you needed to tnanage this program? 
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6. Please review with us how the Smart Saver® CFL Program operates relative to your duties, 
that is, please walk us through the processes and procedures and key events that allow you do 
currently fulfill your duties. 

7. Have any recent changes been made to your duties? If so, please tell us what changes were 
made and why they were made. What are the results of the change? 

8. Describe the evolution of the Smart Saver® CFL Program. How has the program changed 
since it was it first started? 

9. Do you have suggestions for improvements to the program that Would increase participation 
rates or interest levels? 

10. Do you have suggestions for improving or increasing energy impacts? 

11. Do you have suggestion for the making the program operate more smoothly or effectively? 

Program Design & Implementation 

12. (If not captured earlier) Please explain how the interactions between the retailers, customers 
and the Smart Saver® CFL management team work. Do you think these interactions or means of 
communication should be changed in any way? If so, how and why? 

13. Describe your quality control and tracking process. 

14. Are key industry experts, trade professionals or peers used for assessing what the 
technologies or models should be included in the program? If so, how does this work? 

15. Are key industry experts and trade professionals used in other advisory roles? If so how does 
this work and what kind of support is obtained? 

16. Describe the Smart Saver® CFL retailer program orientation training and development 
approach. Are retailers getting adequate program information? What can be done that could help 
improve retailer effectiveness? Can we obtain any informational materials that are being used? 

17. What market information, research or market assessments are you using to determine the best 
target markets or market segments to focus on? 

18. What market information, research or market assessments are you using to identify market 
barriers, and develop more effective delivery mechanisms? 

19. Overall, what about the Smart Saver® CFL program works well and why? 

20. What doesn't work well and why? Do you think this discourages participation or interest? 

April 16,2010 57 Duke Energy 



TecMarket Works ^^ Appendices 

21. Can you identify any market, operational or technical barriers that impede a more efficient 
program operation? 

22. In what ways can these operations or operational efficiencies be inlproved? 

23. In what ways can the program attract more vendors? 

24. In what ways can the program attract more consumer participation? 

25. How do you make sure that the best information and practices are being used in Smart Saver 
CFL operations? 

26. (If not collected above) What market information, research or market assessments are you 
using to determine the best target markets and program opportunities^ market barriers, delivery 
mechanisms and program approach? 

27. If you could change any one thing about the program, what would you change and why? 

28. Are there any other issues or topics you think we should know about and discuss for this 
evaluation? 
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Appendix D: Smart $aver® CFL Retailer IVIanagement 
Instrument 

Name: 

Title: 

Position description and general responsibilities: 

We are conducting this interview to obtain your opinions about and experiences with the Smart 
Saver® CFL program. We'll talk about your understanding of the Smart Saver® CFL Program and 
its objectives, your thoughts on improving the program, and the technologies the program covers. 
The interview will take about 20-30 minutes to complete. May we begin? 

Understanding the Program 

We would like to ask you about your understanding of the Smart Saver® CFL program. We 
would like to start by first asking you to... 

1. Please review for me how you are involved in the program and the steps you take in the 
participation process. Walk me though the typical steps you take to introduce the program to the 
customer, and what you do to help a customer become eligible for this program. What do you do 
to receive or help the customer receive the program incentive? 

2. What kinds of problems or issues have come up in the Smart Saver® CFL program? 

3. Have you heard of any customer complaints that are in any way associated with this 
program? Have callbacks increased due to the program technologies? 

Program Design and Design Assistance 

4. Do you feel that the proper technologies and equipment are being covered through the 
program? 

5. Are the coupon levels appropriate? 
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6. Are there other technologies or energy efficient products that you think should be included in 
the program? 

7. Are there components that are now included that you feel should not be included? What are 
they and why should they not be included? 

Reasons for Participation in the Program 

We would like to better understand why retailers/distributors become partners in the Smart 
Saver® CFL Program. 

8. How long have you been a partner in the Smart Saver® CFL Propam? 

9. What are your primary reasons for participating in the program? Why do you continue to be 
a partner?.... If prompts are needed... Is this a wise business move for you, is it something you 
believe in professionally, is it that it provides a service to your customers, or other reasons? 

10. Has this program made a difference in your business? How? Are your primary reasons for 
participation being met? Why/why not? 

11. How do you think Duke can get more distributors/retailers to participate in this program? 

Program Participation Experiences 

The next few questions ask about the process for participation. 

12. Do you think the process could be streamlined in any way? How? 

13. Do you have the right amount of materials such as information sheets, brochures or 
marketing materials that you need to effectively show and sell the CFLs covered by the coupons? 
What else do you need? 

14. Overall, what about the Smart Saver® CFL Program do you think works well and why? 

15. What changes would you suggest to improve the program? 

16. Do you feel that communications between you and Duke's program staff is adequate? How 
might this be improved? 

17. What specific benefits do you receive as a result of participating in Duke's Smart Saver® 
CFL Program or from selling Smart Saver® CFLs? 

18. What do you think are the primary benefits to the people who buy Smart Saver CFLs? 

19. Are there other benefits that are important to a potential customer? What are these? 
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Market Impacts and Effects 

21. How do you make customers aware of the CFL Program? 

22. What percent of the customers are already aware of the program before you present it to 
them? What percent of the customers take advantage of the program after you present it and 
explain it to them? 

23. Are customers more satisfied with this equipment? Why or why not? 

24. Do you market or sell the Smart Saver® CFL differently than your other products? How? 

25. What percent of your customers end up buying the CFL instead of an incandescent because 
of the coupon? 

Recommended Changes from the Participating Contractors 

27. Are there any other changes that you would recommend to Duke Energy for their Smart 
Saver CFL Program that we have not already discussed? 

28. If you could make any changes you wanted to the CFL program, what would you do 
differently? 

Standard Practice vs. Smart $aver® CFL Practices 

We would like to know what your presentation and sales practices were before your involvement in the 
Smart Saver® CFL program, and how you would offer your products without the program. 

29. If the program were to be discontinued, would you still offer the CFLs? If yes, would you 
structure pricing differently? If yes, how? 

30. How did the Smart Saver® CFL program change how you present and sell energy efficient 
light bulbs? 

31. In your opinion is the Smart Saver® CFL program still needed? Why? 
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Appendix E: Data used for comparison of other states' 
savings 

State: Califomia 
Utility: Pacific Gas & Electric 
Program: Upstream Residential Lighting Program 
Summary: Instant discount program 
Contact: Teirance Pang, Sr. Program Manager, 415-973-8971, txp3@pge.com 
Link: http://www.aceee.org/utility/6cpgereslight.pdf 
Impacts: 

Annual savings = 536,939,370 kWh 
Peak demand savings = 140,598 kW 

Other: As many as 1.35 million customers 

State: Califomia 
Utility: Alameda Municipal Power 
Program: CFL promotions 
Summary: Rebate program 
Contact: N/A 
Link: http://www.alamedamp.com/aboutus/PUB%20Reports%202009/0509/09-
0518_7.A.%20FINAL%20General%20Manager%27s%20Report%20April%202009.pdf 
Impacts: 

Gross savings = 61,425 kWh 
Greenhouse gas reduction = 43,575 lbs. CO2 

Other: Savings are as of April 30, 2009 

State: Califomia 
Utility: Pasadena Water and Power 
Program: Residential CFL distribution 
Summary: Distribution of packs of CFLs 
Contact: N/A 
Link: http://www.fypower.com/pdf7BPG_LGov5_LowIncome.pdf 
Impacts: 

Annual energy savings = 3,068,016 kWh 
Other: Summer of 2001 

State: Coimecticut 
Utility: Connecticut Municipal Electric Energy Cooperative 
Program: Residential Efficient Products: Lighting 
Summary: CFL distribution, CFL direct install programs, CFL school fiindraisers 
Contact: N/A 
Link: http://ase.org/uploaded_files/5686/super_nova/Coimecticut%20Municipal% 
20Electric%20Energy%20Cooperative%20%28CMEEC%29.pdf 
Impacts: 

Aimual energy savings = 7,668 MWh 
Lifetime savings = 53,683 MWh 
kW impact = 604 

Other: For the year 2008 

State: Idaho, Montana, Oregon, Washington 
Utility: Northwest Energy Efficiency Alliance 
Program: N/A 
Summary: Implementation of CFL programs in large retail chains as well as smaller 
commercial locations 
Contact: Jennifer E. Canseco, KEMA, Tami Rasmussen, KEMA, Anu Teja, NEEA 
Link: 2009 lEPEC "A Market Transformed: But will the Impacts be Sustained?" 
Impacts: 

Goal was to increase CFL sales in region from 750K to 1 million annually, reaching total 
sales of 10.8 million by 2009-reached goals in 2006 
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Total 2008 CFL sales reached 24.7 million, a 36% increase from 2007 
Other: 

Little to no change in average CFL price from 2006 to 2008, little to no difficulty from 
suppliers to supply the market 

Of CFL manufacturers and retail reps interviewed in support of the Study, about 1/2 
reported that NEEA's withdrawal from the incentive market had no affect oti their 2008 CFL 
sales; nearly all of the other half reported losses minimized or entirely supplanted by revenue 
from specialty lamp and non-rebated lamp sales 

State: Illinois 
Utility: Illinois Department of Commerce and Economic Opportunity 
Program: National change a light change the world promotion 
Summary: Instant rebate program 
Contact: N/A 
Link: http://www2.illinoisbiz.biz/StatutoryMandatedReports/07252006-
2005EETRUSTFUNDREPORTwithattachment.pdf 
Impacts: 

2003: 56,445 bulbs and over 3.7 million kWh 
2004: 107,432 bulbs and over 7 million kWh 
Lifetime savings = over 75 million kWh 

Other: From January 2003 to December 2004 

State: Maine, New Hampshire, Rhode Island, New York 
Utility: N/A 
Program: N/A 
Summary: Collected data on CFL sales/types/availability in large retail chains and smaller 
locations 
Contact: Seth E. Craigo-Snell, Ph.D., Applied Proactive Technologies, Inc., Springfield, MA 
Link: N/A 
Impacts: 

Total number of CFLs available: Spring 2005: 31,000, Fall 2008: 185,000+, max: Fall 
2006: 200,000+ 

Strong growth for bare spirals: Spring 2005:100/location, Fall 2008; 525/location 
. Specialty CFL growth: 30/ location to 100+/location in same period 
Other: 
. Bare spiral CFLs accounted for minimum of 3/4 of all CFLs on market during study 

Overall, prices have generally decreased from 2005 to 2008 on both bare spiral as well as 
specialy CFLs 

State: Massachusetts 
Utility: N/A 
Program: Massachusetts ENERGY STAR Lighting Program 
Summary: 

Data collected from hghting product retailers in early 2008 in Massachusetts 
Data was collected on incandescent bulbs and CFLs comparing prices, incremental costs, 

and the affects of multi-pack vs. single pack and specialty CFLs vs. bare spiral 
Regression analysis performed from data 

Contact: Greg Clendenning, Nexus Market Market Research, Inc., Arlington, VA; Lynn 
Hoefgen, Nexus Market Research, Inc., Cambridge, MA; Angela Li, National Grid, 
Northborough, MA; Gail Azulay, NSTAR, Boston, MA 
Link: N/A 
Impacts: N/A 
Other: 

One lumen adds 0.002 to the cost of a CFL 
A flood bulb adds $3.15 to the cost of a CFL 
An A-bulb adds $1.74 to the cost of a CFL 
A bullet or torpedo bulb adds $2.78 to the cost of a CFL 
A 3-way bulb adds $2.76 
a bug bulb adds $2.58 
a globe bulb adds $2.27 
a candelabra bulb adds $1.54 
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CFLs sold at Home Depot, Wal-Mart and Ace Hardware are $0.58, $0.84 and $ 1.22 less 

expensive than comparable CFLs sold elsewhere, while CFLs sold at grocery stores are $0.82 
more expensive than elsewhere 

State: Missouri 
UtUity: AmerenUE 
Program: Change a Light Rebate Program 
Summary: Instant rebate coupons, product markdown efforts, and customer education efforts 
Contact: N/A 
Link: http://74.125.95.132/search?q=cache:sQIn0nDoJ8EJ:www.icc.illinois.gov/e-
docket/reports/view_file.asp%3FintIdFile%3D219110%26strC%3Dbd+EVALUATION+oF+A 
MERENUE%E2%80%99S+CHANGE+A+LIGHT+REBATE+PROGRAM&cd=l&hl=en&ct=c 
lnk&gl=ais 
Impacts: 

2003: 49,047 bulbs and 2,505,837 kWh 
2004: 47,056 bulbs and 2,380,377 kWh 
2005: 39,635 bulbs and 1,979,533 kWh 
Lifetime savings = 79,831,392 kWh 

Other: N/A 

State: Nevada 
UtOity: Nevada Power and Sierra Pacific Power 
Program: Residential CFL 
Summary: Buy one get one free offer 
Contact: Robert Balzar, Nevada Power 
Link: http://wrww.swenergy.org/programs/nevada/127.pdf 
Impacts: Electricity savings = 1.85 GWh/yr 
Other: During Spring 2003 

State: Nevada 
UtOity: Nevada Power and Sierra Pacific Power 
Program: Residential Lighting Program 
Summary: Community education/oufreach, CFL change-out events at nOfî profit organizations, 
promotional displays and showcasing events at retailers 
Contact: Robert Robertson, Ecos, Portland, OR; John Hargrove, Sierra Pacific Power, Reno, NV 
Link: N/A 
Impacts: 

2006: 1,026,797 CFLs sold generating 62,335,632 kWh savings 
2007: About 2 million CFLs sold generating over 116 GWh of first year savings 

Other: The percentage of residential sockets with energy efficient lighting has risen from 
0.833% in 2003 to 7.35% in 2007 from program efforts 

State: New Jersey 
Utility: New Jersey Board of PubHc Utilities 
Program: Energy Star Products Program - Lighting 
Summary: N/A 
Contact: N/A 
Link: http://www.njcleanenergy.com/files/file/Library/E-
STAR%20Products%20CFL%20Evaluation%20Report%20-
%20Draft%20July%209%202009.pdf 
Impacts: 

2004: Energy savings = 57,884 MWh; Peak demand savings = 15.7 MW 
2005; Energy savings = 37,933 MWh; Peak demand savings = 8.7 MW 

Other: N/A 

State: New York 
Utility: Long Island Power Authority 
Program: N/A 
Summary: Three separate promotions, using paper coupons as well as store mark downs. 
CFLs were discounted $1 per bulb 
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Contact: Stacey Wagner, 631-436-5765, Swagner@keyspanenergy.com 
Link: N/A 
Impacts: 

2004: 260,874 ENERGY STAR CFLs rebated 
2005; 468,497 ENERGY STAR CFLs rebated 

Other: N/A 

State: Ontario, Canada 
UtOity: Ontario Power Authority 
Program: Every Kilowatt Counts Program 
Summary: Coupons 
Contact: 
Link: http;//www.powerauthority.on.ca/Storage/96/9130_2007_Conservation_final_results_ 
report_final_March_3-09.pdf 
Impacts: 

Summer demand savings: 4.9 MW 
First year energy savings: 132 GWh 
Lifetime energy savings: 1,060 GWh 

Other: 2,773,186 coupons redeemed between spring and fall 2007 

State: Wisconsin 
UtOity: Wisconsin Department of Administration, Division of Energy 
Program: Focus on Energy Program 
Summary: Instant and mail-in rebates 
Contact: N/A 
Link: http://www.epa.gov/RDEE/documents/WI_3rd_Party_MV_PA_Report.pdf 
Impacts: 105,538 bulbs, 81,475 installed, 5,377,372 kWh saved 
Other: From 2001 to 2003 

State: Califomia 
UtOity: Itron 
Program: Express Efficiency Program 
Summary: Rebates for buying efficient equipment 
Contact: John Cavalli, Ifron 
Link: http://74.125.95.132/search?q=cache;VPjF9CH4EswJ:www.calmae.org/events/2_ 
Express_EfBciency_Ifron.ppt+2003+express+efficiency+program+evaluatibn+ifron&cd=3&hl=e 
n&ct=clnk&gl=us 
Impacts: 

2000: 14,046 kWh 
2001: 41,223 kWh 
2002: 39,985 kWh 
2003: 31,075 kWh 

Other: N/A 

State: N/A 
UtOity: Delta-Monfrose Electric Association and Intermountain Energy 
Program: N/A 
Summary: Light bulb fundraiser, DMEA program to engage community organizations 
Contact: Ed Thomas, Market Development Group, 970-207-8347, 
ethomasfSimarketdevelop.com 
Link: N/A 
Impacts: 

Over $5,400 in net power purchase savings for DMEA project for first year alone 
Over 219,000 kWh saved annually by DMEA members 
Over 2,200 kW saved in avoided power demand charges 
139 metric tons of carbon emissions reductions 

Other: 3,044 bulbs sold during first 2 weeks of October 2005 
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Appendix F: Effective Useful Life Adjustment Factor for 
Installed CFLs 

The energy savings calculated in this study use a reduced effective usefiil life (EUL) for the 
program-incented CFLs instead of the period advertised by the manufactures. The reduction in 
the EUL is consistent with the results of the EUL of CFLs used in switched environments 
representative of the tjfpically residential in-door installations. The adjustment used in this report 
is 0.523 of the advertised EUL for the installed bulbs. This adjustment is presented in the Excel 
spreadsheet table below for each of the rooms in which the bulbs have been reported to be 
installed by the customers and the adjusted hours of use of those bulbs as indicated by the Duke 
Energy lighting logger study. 

It is anticipated that this adjustment may be less dramatic in the future as additional studies of 
newly manufactured (more reliable technologies) bulbs are conducted, if the newer generation of 
CFLs are less impacted by in-house switching behaviors. However, at this time, the results of 
the Califomia DEER Effective Useful Life Study and other research (see references below) 
indicate that advertised EULs are about twice what can be expected from the CFLs once installed 
in homes and turned on and off consistent with typical applications. 
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References: 

www.deercsources.com (California's deemed database and database resoutce site, CFL EUL 
multiplier for in-door residential applications). 

Proceedings of the ACEEE Summer Study, 2008, The Dark and the Bright: Effectiveness Issues 
for CFL Programs, Corina Jump, Jane Peters, Dulane Moran, James Hirsh, Shahana Samiullah, 

April 16,2010 67 Duke Energy 

http://www.deercsources.com


The Smart Building Advantage Program 

A Presentation of Customer Interview Results 

Prepared for Duke Energy Corporation 

526 South Church Street 
Charlotte, NC 28202 

March 1,2011 

Submitted by 

Nick Hall 
TecMarket Works 

165 West Netherwood Road 
2"'̂  Floor, Suite A 

Oregon, Wisconsin 53575 
(608)835-8855 



Dul-te Enerqy 

The Focus of this Evaluation 
This evaluation is the first of a three-part assessment of the Smart Building Advantage 
Pilot program. In this (first) assessment, the evaluation looks at the reasons for 
participation, the value proposition for the participating customers, and the ways in which 
the program is meeting the needs of these early participants. The second evaluation will 
examine the program's operations after participants have had enough experience with the 
program and have implemented the recommended strategies. This second study will 
assess the program's operations as well as the participants' expefieiice with the program, 
the recommended actions, and the savings that they are experiencing. The third 
evaluation, to be completed and reported at the same time as the second study, examines 
the energy impacts that have been achieved by the participants as a result of their 
participation. 
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Executive Summary 
Participants like the Smart Building Advantage (SBA) program. All SBA participants 
view this program as not only a service that helps them control their electric consumption 
and the associated costs, but also as a way for them to gain needed experience with the 
equipment and strategies that will help them make the adjustment to an hourly energy 
price and supply condition. Participants view this program as a way to become more 
prepared for managing the energy future of their companies. It is more than a utility 
program to these customers; it is an educational and strategic capacity building exercise. 

The program is also mission-friendly for these key account customers. All of the 
interviewed participants expressed a corporate objective focused on moving toward or 
continuing to move toward a greener operational platform. However, cost control within 
that platform is important and is their key focus. This program helps them move in both 
directions. The technical assessment conducted by a nationally recognized energy 
management expert, who does not represent any brand or equipment trademark, is a key 
benefit of the program's design. This single aspect helped to build trust in the 
recommendation and helped key decision makers believe that the expected savings are 
real and can be expected to materialize. Linking the program to My single equipment 
supplier or type of brand equipment or communications platforms will harm this trust. 

The SBA program strengthens key account customer relationships with Duke Energy and 
helps move Duke Energy to a position of being a valued trade partner rather than just an 
energy supplier. Participants report that they would not have made the degree of 
improvements that they are making without establishing trust in the results of the energy 
analysis. Participants must be able to trust that Duke Energy is placing their needs above 
other concems, and they must be able to rely on the financial support the program 
provides. These conditions allowed participants to move forward with their projects. All 
participants value the educational experience they have gained as a result of their 
participation, but particularly value the knowledge gained regarding building energy 
management approaches and their integration with operations in a way that is not 
disruptive to their operations. 

All of the key-accoimt commercial participants, regardless of their position or level of 
responsibility, view this program as a good thing for them personally and for their 
company, and look forward to replicating this experience in the future, if the projected 
savings are obtained. 

Managers report that the program is set up to synchronize with their management and 
decision systems to a large degree, but also suggest more attention is needed on this 
aspect of the program. Participants report that Duke Energy and their program 
contractors are thorough, responsive, courteous, and focused on creating a win-win 
participation experience. However, participants noted that their operational decision 
systems are set up to operate on a schedule beyond a program year, or beyond a Duke 
Energy designed participation window. Some participants referred to a multi-year 
planning horizon for key corporate decisions of the magnitude of the program's 

ber25, 2010 



Duk'e ^cJ'ii 

recommendations and their associated costs. Participants agreed that longer term 
plaiming is important for integrating higher cost retrofits into their corporate plarming 
cycles. In multiple cases, the participants were able to move the decision process up the 
corporate ladder faster than what is tj^ical, but also noted that these are special case pilot 
test circumstances. Participants noted that capital equipment upgrades of the magnitude 
recommended by the program will require integration within their longer term financial 
plans and approval processes. This means that Duke Energy's program managers will 
need to plan for these longer cycles within their operational designs as they consider 
moving from a pilot phase to an operational phase. Several of the pilot participants 
suggested working together to create 2, 3,4, and 5 year plans for equipment upgrades. 
However, these participants also want to make sure that the projected energy savings are 
real before they move too far. The future success of the program, especially for these 
early pilot participants, rests on the amount of and speed of the savings projected. 

Participants view the program as a good way to test the Smart Grid waters, with Duke 
Energy as a partner to help. These large key account customers are not sure what Smart 
Grid is, how it will work, or what it means to their cost of business. An energy 
management approach that might erode profits or increase costs is not an option for these 
customers. These participants see risks with Smart Grid; however, they are not sure of 
what those risks are, or the size of the risks. None of the participants expressed a desire 
for a "wait and see" strategy. That is, they do not want to wait until they are harmed, and 
they want to make sure that they have the ability to manage their risk and to avoid being 
harmed by lack of preparedness. All participants noted that having Duke Energy as a 
business partner in this endeavor is critical to their perceived ability to not only 
effectively manage risks, but to help them place themselves in a position of being able to 
control the decisions that help them capitalize on Smart Grid. Participation is an energy 
management and building control strategy. 

All participants, in different ways, noted the ability of the program to help them become 
more competitive or place them in a better market position compared to other firms that 
do not know how to use energy and energy control systems well. For some customers, 
environmental performance is important because it may impact their ability to acquire 
and keep tenants and customers. These companies want an environmental fiiendly image 
that is backed up by performance. 

A key consideration in the participation decision was uninterrupted operations. Most 
interviewees noted that the smooth maintenance of their operations, regardless of what 
that means, is important. For some customers it meant being able to use the facilities as 
needed - with flexible use schedules. For others it meant that occupants would not be 
interrupted or inconvenienced, or that core services would be un-impacted. While all 
participants understand that there is a need to shut down, remove, reconfigure, or install 
new equipment and control systems, all interviewees indicated that these must be planned 
and implemented in a way that eliminates or minimizes disruptions. At the time these 
interviews were conducted for this evaluation, the participants were pleased with the way 
the process was performing given this objective. But several reserved the right to make 
this judgment as the project moves forward. 
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Participants are cost conscience. Cost of operations and the retum on the investment 
compared to other intemal corporate needs is just as important as purchase price. All 
participants noted that acquisition costs are a barrier. However, they also noted that the 
Duke Energy incentive was a critical part of their decision to move forward. In all cases, 
these projects would not have been done without the Duke Energy incentive and 
technical assistance which helped overcome hesitation or resistance to making such 
expensive upgrades. Even the participants who have a full-time engineering staff and 
who had examined similar types of retrofits and configurations in the past reported that it 
was the program package that allowed them to move forward when they had been imable 
to in the past. However, the incentive alone was not the key factor for these participants. 
The engineering analysis and the skills and reputation of the technical team were just as, 
if not more, important. Participants need to be sure the savings will be there. The future 
of these types of actions fi-om these participants will depend on the performance of these 
pilot projects. 

For all participants, the program and their experience with it has Strengthened their 
business relationship with Duke Energy. While Duke Energy was and is a valued 
business partner for these customers, the experience associated with this program has 
made these participants inclined to want to be more closely associated with Duke Energy 
and they view Duke Energy as a valued strategic business partner. 
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Summary of the Smart Building Advantage Program 
The Smart Building Advantage Pilot Program is a small pilot program that works with a 
limited number (4 to date) of larger commercial customers to help them control their 
energy demand and consumption. The program works with independent technical 
experts hired by Duke Energy to examine the equipment and energy control approaches 
at the customer's location, assess their energy and demand savings potential through the 
use of advanced real-time hourly energy analysis linked to real time control strategies. 
The program also provides incentives to update equipment, the expertise of Duke Energy 
technical staff to configure equipment, and equipment control strategies that can reduce 
energy use or demand and save money for their participants. Because of this approach 
each project is different, and is based on a detailed technical assessment of each building, 
the equipment in that building, the operation of that equipment, and the use conditions 
and needs of the facility. Duke Energy uses the results of the technical assessment, in 
conjunction with a contract with each participant to undertake specific equipment and 
control strategy changes to reduce demand and energy use. The results of the technical 
assessment and the individual agreements with each participant Specifying the actions 
they are committing to take are used to calculate the program incentive in a way that 
causes those actions to be completed. The actions taken are based on the ability to 
understand hourly energy use and prices, and project forward what energy management 
strategies are needed to operate the participants' buildings. The control strategies 
implemented are designed to lower demand or consimiption, while still meeting the needs 
of the building's occupants. 

The program is designed to take advantage of hourly price changes so that the participant 
is better able to control their energy use and acquire a greater ability to control their 
energy demand and use costs. At the time of this evaluation, the program had four large 
key account commercial participants. 

The evaluation results for the first study are presented in the remainder of this document. 
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Participants' Perception of the Program 
This is a pilot program. As a result, one of the objectives of this evaluation is to better 
understand how participants value the program. Understanding the value proposition for 
these early participants will help identify areas on which program designers can focus 
efforts. It is important that pilot programs be evaluated in a way that addresses the needs 
of the customers so that program managers can be successful in delivering on these needs 
while capturing the needed energy savings. Success for programs as technically focused 
and as costly as these projects are for the participants, means that in addition to achieving 
Duke Energy's energy objectives, the project must perform well for the participants. 
This section of the report presents the results of an assessment of the value proposition 
for the participating customers. 

Because the pilot program participants consist of four large commercial customers, we 
are not presenting a quantitative analysis of the value proposition findings. A 
quantitative analysis of such a small sample would not be informative in a way that can 
be directly applied to the larger commercial market. However, it is important to 
understand the value that participants place on different aspects of the program. In 
reviewing the responses to the value proposition questions asked of these participants, we 
have identified 12 key value areas for the four participating commercial customers. 
These include: 

1. Cost savings and retum on investments 
2. Packaging the program as a complete service 
3. Understanding Smart Grid 
4. Getting the right people with the right focus 
5. Moves customers in a direction they want to go 
6. Uses the right equipment and technology 
7. Focuses on the customer's needs - not the needs of vendors 
8. Brings money to the table 
9. Supports the customer's environmental objectives 
10. Educates the customer's employees 
11. Provides a competitive market advantage 
12. Reduces downtime, service issues, and complaints 

For confidentiality purposes the names of the participants are removed fi^om these 
findings. 

Cost Savings and Return on Investments 
Participation in the Smart Building Advantage program and the implementation of the 
energy technology and control strategies needs to be cost effective. Projects must 
produce an acceptable retum on the investment for these participants. This program 
appears (at this time) to meet this test. However, actual performance will be important. 
Participants report that performance cannot only be projected, it has to be delivered. 
Participants reported that they typically must see a payback of less than 3 to 4 years for 
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project consideration. Project approval has a tougher hurdle. Several of the participants 
report that any project that cannot pay back within 12-18 months is seen as a higher risk 
project. These participants note that projects that take more than a couple of years to 
reach payback are not the projects of choice if other, more profitable, projects are 
available. These participants report that their energy investment decisions are becoming 
harder to sell to senior management and new projects will need to perform better than 
previous projects. All of the participants reported that Duke Energy's program helped 
them move their projects from a non-approved status to an approved status by helping to 
meet their intemal investment thresholds and by helping to "sell" the projects up the 
management chain. 

Several managers noted that the rate of retum for their project was a primary value 
contributor and represented a good investment strategy. Managers report that the retum 
on their project investment is better than most other investment opportunities, including 
new products and service development. The rate of retum is a primary driver of the 
customer's abilify to move from the assessment phase to the implementation phase. 
However, cost saving projects that have a high rate of retum do not necessarily get 
approved. A more important consideration for some participants is the generation of new 
revenue. ''Everything [in our firm] is based on revenue, revenue generation comes 
first. " However, some participants report that they have more projects to do than revenue 
to implement them. As a result, projects that produce new income have a higher priority 
than projects that reduce costs. One key decision maker reported that ''there is a built-in 
bias that acts to reduce interest in saving money compared to projects that generate new 
income. " The program's projects for these pilot customers provided enough savings that 
they could compete for dollars when compared to other demands for investment capital. 
"The value in this project was that it provided enough retum on the investment from 
savings that it could be approved. " 

Out of pocket price reduction and cost control are important. The program provides 
participants with financial assistance, technical assistance, and the implementation 
assistance to be able to better control costs associated with demand charges and energy 
consumption. Cost control is a primary participation driver for these participants. For 
some, a key participation driver is building energy use cost control. For others it is a part 
of facility operational cost control, their energy budget control, or it's about controlling a 
global energy use budget. These costs can drive facility relocations into countries or 
territories that allow the hourly control to achieve the associated end objectives. 
Regardless of the focus of the cost control consideration, controlling cost is a primary 
driver of participation. Yet, cost savings are not the end objective for any of the 
participants. For these participants the end objective is what can be done with the cost 
savings and how it impacts their position in the market. Cost saving is tool for these 
participants. That tool allows something else to be accomplished. For these key account 
participants, it is less about the savings and more about achieving the accomplishments 
that the savings can provide that is central to their view of success. While this concept 
may appear mdimentary to some, its importance should not be underestimated. If the 
savings are achieved, but achieved at a level that does not support the reasons for the 
participation decision, then the future decisions will be seen as risky and enthusiasm for 
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future replications of the project will be diminished. From this perspective, the 
participation decision is a financial concept decision on which future actions will be 
influenced. 

Participants are focused on their bottom line and on how revenue can be increased, how 
profits can be strengthened, and how costs can be controlled. These participants value 
efficient and cost effective operations and they place a high value on reducing operational 
costs. 

While it is important to understand the cost and investment decisions that play a role in 
the participation decisions, it is also important to understand the market environment that 
generates these cost and revenue concerns. All participants report that they operate 
within a competitive market and that this competition acts to hold costs and prices in 
check. Participants report that their competitors are looking for ways to extend a lower 
cost service to their customers. These participants report that predictability in their cost 
stmcture is important for maintaining their competitive position. Participants report that 
the program helps them keep energy costs in check, allowing more control and 
predictability in their energy cost stmctures. Participants report that operational budgets 
and pricing have to be both synchronized and dependable within their income and 
expense platforms. More predictability translates to more competitive pricing because 
they do not have to plan for energy cost risks that act to place upward pressure on pricing. 
Participants report that they need strategies to help them keep costs predictable with as 
low of a cost-risk as possible. Participants are interested in ways that allow them to 
remove or reduce uncertainty within their budgeting process, which serves as the 
foundation for their service offerings and operational success. They view the Smart 
Building Advantage Program as a way to help them keep costs predicable and acquire the 
advantages in the market that come with cost predictability. 

Packaging the Program as a Complete Service 
Participants report that the Smart Building Advantage Program is more than an energy 
efficiency program, more than a demand response program, and more than a control 
systems program. It is a program that brings the entire energy efficiency platform vmder 
one roof, with one set of participation hoops. Participants can go to a single program for 
a wide range of equipment, controls, and information management support. While both 
energy efficiency and demand response programs are available in other states and within 
Duke Energy's territory, this program brings it all together in a way that works 
cooperatively with the customer. "// lets us bring our people to the table, with Duke 
Energy bringing their people, with both sides of the fence having the same goal." 

One of the key values in the value proposition for participants is that this program brings 
together a set of conditions and services that are of value to customers. Managers report 
that, "rebateprograms are great, but anyone can do rebates." What these participants 
value about this program is that it brings the services they need together in a single place 
with a solid implementation and operational support framework. The words that were 
used to express this benefit were words and phrases such as: 
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"Brought in top notch talent" 
"Contributed money " 
"Helped us get it done" 
"Pulls it all together" 
"Takes the full load off of us" 
"Brings so many things together" 
"Looks forward" 
"Builds trust", etc. 

Managers reported that it is the whole package of services, linked to fimding, tied to 
professional talent, technical support, and hand-holding that made their experience 
worthwhile. "This started at an expert level and built a track record along the way." 

Interviewees like the way the program operates as a coordinated team with their own 
managers. The program is viewed as not just another customer-vendor transaction, but as 
a stmctured teaming approach for solving a problem or taking advantage of an 
opportunity. The partnership with their intemal team managers, third-party experts, and 
Duke Energy managers is an important part of the value proposition for these customers. 
Participants see the program as an engagement with an expert team with ongoing support 
and interaction. "One of the strengths and the best parts of this is the interaction with the 
Duke technical team; this needed to happen. " Participants report that Dvike Energy has 
worked with them in an understanding way that is considerate of the decision-making 
approach that they must use as well as the contracting approach required within multiple 
layers of internal management and decision-quality case building. "This was a real 
partnership. The team approach is good. " 

Managers reported that one of the key considerations for their participation was the 
promise of a longer-term partnership with Duke Energy and the commitment to the 
success of the project by the Duke Energy team. They reported that Duke Energy will 
not go away after the installs but will be with them to make sure the project works well. 
"We like being the test site and partnering with Duke." They like that Duke Energy's 
commitment goes beyond the project participation decision and will provide the help they 
need, should they need it. They like the personal commitment from Duke Energy's 
management and engineering teams. They consider the project a tme partnership with 
risks and rewards important to the entire team. 

This program builds tmst. All participants indicated that they value their relationship 
with Duke Energy and consider Duke Energy one of their key business partners. The 
Smart Building Advantage Program allows participants to team with one of their tmsted 
business allies to explore ways to take advantage of energy pricing and supply 
opportunities. Participants value being able to rely on the energy expertise of Duke 
Energy and their program contractors. This is the first teaming arrangement of this type 
with these participants - regardless of who provides their energy across their various 
locations. Participants report that this program is building and strengthening their 
relationship with Duke Energy. However, all participants took a wait-and-see attitude, 
and reserve their final assessment until they can see proof of results. The success of this 
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program, as expressed through post-participation corporate networking and experience 
sharing, will depend on delivered results. The success or lack of success from these 
projects will impact their relationships with Duke Energy. 

Participants also expressed appreciation for one of the key components of the value 
proposition, which was not used in some cases but nevertheless was a valued item. 
Managers report that the offers from the Duke Energy team to present the projects to 
senior management were appreciated and were considered a valued part of their decision 
making process. Managers reported that primary core service needs take precedent over 
building energy system needs even when the retum gained from the building system 
improvements are greater than the retum expected from their core-mission projects. This 
means that sales presentations to upper management are important. The availability of the 
Duke Energy team to help present the case to senior managers, who are not as focused on 
buildings systems, was of value. "We were comfortable with Duke's offer to go to our 
meetings and explain the details of this project to our chain of command." "We operate 
within a competitive intemal decision making process. Infrastructure projects have to 
compete with core service needs. For these decisions, we are in a month-by-month, week-
by-week competitive process. " 

Transparency within the packaging and presentation of the program is important for trust 
building. Participants liked the fact that everyone is looking at the same information at 
the same time, with no hidden agendas that are typical with vendors who want to sell 
only their services and their equipment. This helped participants build their participation 
case and supported their decision to participate. Participants had the same information 
that the Duke Energy managers had at the same time. Duke Energy did not act as an 
information filter. None of the recommendations were prioritized or sanitized by Duke 
Energy or run through a preferred vendor filter before they were provided to the 
participants. The transparency of the process was a valued part of the process for these 
customers. They felt that they were getting the full story and the complete analysis. This 
helped build tmst in the process, the analysis, and the recommendations. "The 
transparency was helpful; we all saw the same information in the same draft documents." 

Participants like the fact that the program is not so highly defined that technology or 
management options are limited to a set of pre-qualified measures. They like the way the 
program can be tailored to their needs, their buildings, their systems, and their approach 
for management and decision making. "The program is not so tightly defined that our 
options are limited. The program allows us to toss a broad blanket. We are not just fixing 
apiece of this, but are fixing the system. It allows us to think in broader terms." 
Managers also report that the program is focusing on the right things. They like the 
flexibility to reduce both kW and kWh and they like the fact that the technical assessment 
can look for kW or kWh savings across any of the building systems. "This approach fits 
with where we are, we have to lower consumption. We are not being steered into a 
direction we do not want to go. " Managers report that "HVAC and lighting are building 
operations costs one and two for us, so these are important." but they like programs that 
allow them to go beyond these areas. 
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Understanding Smart Grid 
All participants reported a need to obtain Smart Grid experience and expertise. These 
participants see real time meters and pricing with price signals from their energy supplier 
becoming the standard practice within the non-residential market. They see their energy 
suppliers, such as Duke Energy, making these moves. Participants do not want to be 
caught unprepared. "We see this program as a bridge to Smart Grid." They want to be 
ready to take advantage of real time pricing opportunities, and more importantly, 
minimize the risks of these changes on their cost of operation. They want to maintain 
their market focus on being energy smart, using energy to service their customers' needs, 
while maintaining a low operational budget at the building and corporate levels. These 
participants see Smart Grid as a potential solutions platform. They see this program as a 
bridge to the Smart Grid's operational system. "We need to get closer to Smart Grid 
solutions. " For these customers, participation is seen as a test of the monitoring and 
communications systems and its ability to react to price messages. These advanced 
supply and pricing approaches need to be understood well so that these participants can 
use them effectively. However, managers noted that these systems and their operational 
impacts need to invisible to their customers. Smart Grid systems caimot result in 
customer complaints or loss of customers within a competitive market. 

Smart Grid and time-of-use pricing are growing concems with possible opportunities for 
participants. They understand that demand and time-of-use issues will grow in 
importance and that they have to become experts with time-of-use control strategies and 
approaches for managing operations to be able to take advantage of Smart Grid. They do 
not want Smart Grid to control them or negatively influence their operations, 
performance, comfort, or costs. They want to be able to control energy to be able to take 
advantage of Smart Grid's capabilities. 

These participants view this program as an "Introduction to Smart Grid". The program 
allows participants to gain experience with technologies and control strategies that they 
would not have tested on their own due to their corporate cost and risk requirements. 
"This allowed us to test some things that we would not have tested on our own." One of 
the values that interviewees expressed was that the Smart Building Advantage Program is 
providing participants with experience that is guided by a team of experts brought to the 
table by Duke Energy. The word "tesf was used several times by multiple interviewees 
across various levels of management interviews. These participants are viewing this 
program and this participation event as a test case for guiding what they will do in the 
future. 

All of the participants are apprehensive about over-investing in energy efficiency. 
Managers noted that they will be held accountable for results. While they view Smart 
Grid and real time pricing with mixed feelings, they see that they need to become experts 
in responding to price signals and demand costs. Participants report having had "bad 
experiences" dealing with Energy Service Companies (ESCOs). They understand that 
what is promised is not what is necessarily delivered and they know that a move to Smart 
Grid will complicate the picture. They also understand energy supply markets are 
changing fast and that they need to speed up their level of preparedness. They do not 
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want to be caught unprepared. This program, and this project, helps them "test the 
waters" a step at a time. 

Participants are looking for proof that Smart Grid equipment and control strategies do 
what they promise. Participants report that fhey are looking forward to using more 
integrated technologies and building control systems that communicate with pricing 
information to achieve the anticipated benefits. These types of project are new for these 
customers. While they have experience in energy efficiency and with energy efficiency 
programs and incentive mechanisms, they want to be sure that Smart Grid-type systems 
deliver. Teaming with Duke Energy allows for a shared cost/shared risk approach in a 
single package. The assessment and recommendations of Duke Energy's experts, with 
the support of the participant's key engineering staff or contracted advisors, and the 
confirmation of the assessment approach and accuracy, helps reduce the investment 
uncertainty and helped to move these projects forward. These systems carry with them a 
degree of risk and participants not only need the savings to be there, but also value the 
Duke Energy team's abilify to share the risk with the program's investment. "The fact 
that Duke Energy is placing substantial resources into the pot means that Duke Energy is 
also sure that the savings will be achieved." 

Several of the participants suggested that Smart Grid will help them to continue to be the 
right-priced high-qualify provider in their industry. They feel this program, this project, 
and the experience that they are gaining will help them be ready to use Smart Grid to 
further this mission. "We want to continue to be the low-cost, high-quality provider in 
our industry and Smart Grid may help us." Participants see this project as getting their 
feet wet, and beginning the process to more aggressively control costs rather than 
increasing the cost of service. They see a future in which income will be squeezed and 
where cost-reduction will become a stronger focus for the industry. They see that they 
will have to become more skilled at acquiring cost reductions from their building 
systems. "We need to be the best-in-class, high-quality service provider. I want us to be 
the benchmark for what this means in our industry. " 

Getting the Right People with the Right Focus 
The use of a nationally recognized building systems expert (Building Intelligence) was a 
critical part of the value proposition for these customers. It allowed participants to place 
tmst in the analysis and recommendations, even when some of their own engineers were 
questioning the project's recommendations. The fact that the analysis and 
recommendations were conducted by an expert who has impeccable credentials and 
substantial experience is a critical element of the participation decision, but also for 
decisions to implement the recommendations. The third party engineer was very 
important for building the tmst needed to support a decision to go forward. "It is one 
thing to receive a vendor's recommendations, it is another to have a well known expert 
provide independent recommendations backed up with documentation. He has a positive 
reputation." Managers also commended the recommendations provided by the third 
party expert. "Our people said Duke Energy nailed it. We looked at the report and were 
impressed. " "The real value in this was the engineering analysis. The incentive was 
critical for approval, but the engineering was very important." 
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All of the interviewed participants report that having experts like Paul (Building 
Intelligence) and his team, who can bring this program to customers for Duke Energy is 
very important. Other people, who are less skilled and less qualified to conduct the 
analysis and make the recommendations, will not be as well received. "The fundamental 
part of this is WHO has done the analysis. Everything is based on the credibility of that 
individual and that team. When the credibility is established, then we can look for 
opportunities. The incentive and the quality of the team together are key. "These guys are 
very knowledgeable; Paul is one of the best I have seen. He looks at all avenues and 
approaches." Participants also like the fact that this team is knowledgeable about their 
building's equipment, their building control systems and their software. Participants did 
not want to go through a process of educating a Duke Energy program team. "// is 
important that they have the right people doing this, bringing the people to the table who 
know what they are doing is important." 

Having the right people is important, but just as important is having those people provide 
the information needed to build tmst and make an informed decision. Participants report 
that the level of detail provided from the assessment was beneficial. Participants felt that 
they were not obtaining a high-level summary analysis (as some had in the past through 
other audits) but received the details from the technical and financial analysis. The detail 
enabled the customer's engineers and financial managers to review and confirm the 
analysis. It was transparent. This process allowed participants to support the analysis 
and the resulting recommendations because they were able to confirm that the technical 
and financial analysis were in agreement. "There was enough detail. We were able to 
use them for our approval. The Duke formats were good for our financial analysis. The 
numbers had credibility, we could use them right then." According to the interviewed 
managers, Duke Energy provided the information in a way that worked well for the 
participants. "They put it in terms we could use within our department. We were good 
with the way it was presented." However, it should be understood that these participants 
had skilled engineering and financial managers on staff or available via support contracts. 
As future program plans are formed, it may be necessary to plan for participants who do 
not have the skilled engineering and financial expertise. 

Moves Customers in a Direction They Want To Go 
These large key account customers plan ahead. They do not wait for markets and 
conditions to influence them before they become engaged. They see that they need to 
move to a building management strategy that is more integrated - merging equipment 
selection, equipment fype and equipment use and use conditions within an automated 
process that lowers cost and increases efficiency of operations. They vmderstand that 
more advanced system automation is one of several routes for achieving this objective. 
Participants envision a future in which centralized, corporate-level control of building 
operations will improve maintenance and operational responsiveness while saving 
money. They see this move as a streamlining function of their operations and 
maintenance efforts associated with building and equipment performance. For some of 
the participants, the plarming is at a global scale. These participants look at energy 
management and cost control as a global opportunify or management strategy. One in 
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which energy costs in one part of the world will need to be stabilized by actions in 
another part of the world. For others, the opportunities are at a national or regional scale 
with control strategies tailored for a few energy providers and the markets within these 
territories. For others, the opportunities are within their local facilities, in which energy 
opportunities will be focused within those stmctures. The over-arching moderators for 
this effort are upfront costs, comparative savings, intemal expertise development, impact 
on operations, and customer satisfaction. This program takes them down the path that 
they already know that they want to go when conditions are ripe. 

Participants realize that they need to build a more coordinated corporate-level approach 
to how they specify and select building technologies. These technologies will need to be 
more integrated in the future, and use standardized communication and control systems 
across their companies. They realize that their building-specific equipment selection 
practices of the past have harmed their abilify to develop corporate-wide control systems 
and strategies that are compatible with Smart Grid and future hourly supply decisions. 
Several participants indicated that their past equipment and control choices have now 
trapped them into equipment that is not the best choice for their future. Participants report 
that they have different brands of equipment, controls, and communication systems that 
do not work as an integrated system. Some key equipment is incapable of communicating 
within their own facilify communications systems. They understand that equipment and 
control choices go beyond thinking in single equipment terms or in bringing a downed 
building back up and in service. Participants view this program and these projects as a 
method for helping understand how to specify equipment in the future. If this effort 
proves successfiil (i.e. delivers an acceptable payback, improves operations and 
maintenance time and costs, is transparent, and does not decrease customer satisfaction), 
then the experience will result in modified equipment specifications and acquisition 
approaches for other buildings. This project essentially becomes an experimental 
equipment specifications development exercise. 

Key managers indicated that their equipment and energy market price communication 
and control systems are not up set up or performing at the level of where they would like 
them to perform. They indicated that they need to improve their equipment and energy 
supply cost communications and response protocols and approaches. This program 
provides that help, not just in theory or in theoretical applications, but in real-life 
equipment that is designed to take advantage of price and supply signals and control 
approaches. It gives customers a start down a path they already want to go. "Our energy 
communications systems are not adequate for us. This program allows our facility to 
begin the two-way communications with the utilities. It has to be two-way and we have to 
be able to take advantage of changes in price and opportunities. I like this. " 

Participants report a need to increase automation when it can result in reduced labor 
hours and/or costs. Participants are interested in placing more equipment within an 
automated monitoring approach for operations and maintenance with the appropriate 
monitoring-based reporting. They report that this program and its associated monitoring 
strategies fit well with their automation objectives. "We need the building to come to the 
technician, and not the other way around. " 
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Uses the Right Equipment and Technology 
All participants indicated that the program has benefits in helping move to the right set of 
equipment and control strategies and provided a number of comments that focused on 
equipment and technology selection and operational conditions. 

Participants realize that the Smart Grid is coming and that energy may be more expensive 
and more demand-priced. Some of the managers interviewed envision a world in which 
carbon will play a more important role in power supply decisions, both intemally within 
their companies, but also extemally as the market reacts to environmental issues. Several 
of these participants have made decisions to operate their buildings more efficiently and 
to move to technology systems that capture cost reduction and environmental benefits. 
The program's focus matches future technology needs and their move toward smarter 
energy management technologies. 

Participants like the way the program is designed to integrate with what they have, rather 
than suggesting they convert to new systems, equipment, and approaches. Participants 
report that they like the way that technologies, system commimications, and technology 
control strategies of the Smart Building Advantage Program can be integrated into their 
control strategies and equipment. One participant indicated that this is important for 
them globally as well. That is, the approach must fit within their strategies for energy use 
and control systems globally. Participants noted the need for a corporate-wide approach 
for energy equipment and management approaches, with consistency across buildings, 
states, and countries. The program's technical approach must fit the customers' 
equipment and configuration position in this evolving market condition. The program's 
objectives for how technologies should be integrated and controlled must match those of 
the participants. 

Participants report that they need the real-time feedback and that they need the 
information to demonstrate to corporate management that these systems and technologies 
work. This tmst is required before a move to standardized equipment and control 
approaches will gain fiall support. They need to demonstrate success with the approach. 
"We need the feedback; we have to show our leadership the savings and results. This is 
as important as the project itself If we can get the feedback, and demonstrate the 
savings, we can replicate this project and these control strategies and technologies in our 
buildings. " This project will help participants get there if it performs well and they can 
demonstrate performance to their management. 

Some interviewees reported that their standard approach for solving energy equipment 
problems is to repair the equipment and keep it in service, even in cases where upgrading 
would lower total cost. They report that their process focuses on repair as the first option 
of choice, followed by component replacement, rather than developing an integrated 
building-level solution. Intemal competition for capital is one of the primary drivers for 
this policy. The Duke Energy program has allowed these managers to focus more on a 
systems integration approach when possible and profitable by demonstrating that it is 
better to address system-level needs rather than only focus on individual equipment 
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operation. " We had a component replacement or repair approach and this project 
demonstrated a fix it right' approach; we went from a tree view to a forest view." In this 
case the engineering team was ready for the move to an integrated approach before the 
senior financial management team was convinced of the desirability of this move. In this 
case the program was able to provide some confirmation of an equipment and confrol 
direction that had been suggested by the engineering team. The program helped them 
confirm to senior management that they were on the right equipment and control 
approach path. 

In the past these participants have had private engineering teams come in and audit or 
assess their equipment and operations. Some report that they have been disappointed with 
the results. Managers reported that these teams have focused on selling only what they 
cany, pushing only their equipment and their control systems. They did not focus on 
what equipment and control and monitoring approaches would work best for the 
participants. These interviewees noted that other private audit teams have created as 
many problems as they have solved because of their narrow focus. "We have had a lot of 
projects. Some did not work, some created more issues, and sometimes their engineering 
drove our operations [instead of the other way around]." Participants reported that the 
Duke Energy team came in with a different attitude, a different focus, and different 
priorities. "In this project they focused on our needs, our operations, and made the 
engineering fit our systems. They kept our people happy with the energy results 
[operationally], and we save money." 

One strategy common to these participants is the need to reduce costs through more 
advanced technologies and control systems and building better buildings. They see the 
move to energy savings via technology and communication systems integration as the 
right approach that balances the cost control and financial health motives with other 
corporate responsibilities. 

Brings Money to the Table 
The ability of the program to provide an incentive was a critical factor in all participants' 
decisions to participate in the program. The Duke Energy program incentive and the 
financial support for the analysis was a critical factor for participants. Participants liked 
that the financial risk was shared. "They had a stake in the game. " The decision to go 
forward was strongly influenced by the program incentive, especially for the phase one 
analysis and recommendations. Some participants were able to acquire additional 
incentives, including one participant who was able to acquire an ARRA incentive from 
the state. "Our phase one decision was made because of the Duke incentive. It brought 
the project in below our cost threshold, a critical level in our decision process. We have a 
different [more restrictive] approval process [than other corporations]. 

Without the incentive the program caimot get to first base with these customers. At this 
time in the Smart Grid market development cycle, these customers are hesitant to laimch 
these types of initiatives without utility incentives or other risk sharing support. 
Participants report that they would continue to do lower-cost, less comprehensive projects 
without financial help to offset risks and move the retum on the investment to fit within 
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corporate needs. The incentive is key to the participation and implementation decisions 
of these customers. 

Participants report that the economy is down and capital is tight. These two conditions 
mean that customers must be even more financially pmdent when compared to periods 
when the economy is stronger. Participants report that they need to sfretch each dollar 
and obtain more productivity per dollar while reducing recoverable costs. These 
participants report that the Smart Building Advantage Program is helping them achieve 
more of their energy expense related goals while saving money via the program's 
incentive system. "Duke's financing is important. We would not be doing this without 
the program's financial help." 

All participants indicated that the Duke Energy program incentive allows them to obtain 
higher cost but more efficient equipment and control systems at a lower price. For all 
participants, the program is considered a cost-saving project. Several participants 
reported that the upfront costs without the program incentive were beyond their current 
reach and spend policies. 

Supports the Customer's Environmental Objectives 
These participants do not see profits and environmental responsibility as separate or 
incompatible concepts. Rather they see envirormiental stewardship as a part of the way 
in which profits are enhanced or costs are controlled or reduced. Several of the 
interviewees noted that having a strong environmental focus is central to their corporate 
mission and has a direct impact on their ability to competitively function in the market. 

All participants report that they are concemed about their environmental image and want 
to move in a "green" direction. However, the level of concem is not consistent across the 
participants. While all participants indicated a need to continue to move in a green 
direction, some are more focused on this objective. One of these participants has a 
mission to be the best environmentally performing company in their line of business. 
Others want to make sure they are focused on environmental performance to the extent 
that is appropriate, but still indicated that having a green image is important. Even the 
participants that do not have a formal environmental mission operate as if they did. Most 
participants indicated that they want to be a leader in minimizing their carbon and 
environmental footprint. This program helps achieve that objective and saves money at 
the same time. Managers report that "for each kWh saved we can reduce the need for 
one pound of fossil fuels. " We want to give back to [our] clients, the environment, and to 
the community. This is our corporate view. " Participants want to be seen as being green, 
and they are not sure if they are green enough. "We are not sure that we are green 
enough. Are we also helping Duke reach their energy and environmental goals? We 
need to be doing the right thing." 

Several participants indicated that they have an organizational commitment for achieving 
environmentally friendly facilities. Participants report that environmental performance is 
critically important for being able to attract more environmentally aware clients and 
customers. Organizations that do not show an environmental focus linked to matching 
performance will have a harder time attracting clients and customers. Incentives and 



Oukc^ Energy 

energy services, like those provided in this program, help move these participants toward 
being able to show/market/take credit for more environmentally friendly buildings. The 
"ouch" factor (as one interviewee put it) is the building that is close to being where we 
want it, but not yet there in the eyes of their clients and customers. 

Educates the Customer's Employees 
The educational aspects of the program are as important as the energy and cost savings 
for some participants, and for others more important. According to interviewees, the 
program is a good start on their Smart Grid educational objectives. However, several 
participants report that they would have preferred additional time and exposure with the 
program's technical assessment team. These participants want to leam the assessment and 
energy management skills and become more informed energy experts for their 
organization. These participants value the transfer of energy management information to 
their staff as a key reason for their decision to participate. Exposure to the program's 
technical team, the consulting engineers, and the ability to leam from them is important. 
For customers wanting to participate in order to build intemal expertise, exposure to and 
working with the technical team is a primary benefit of their participation decision. "This 
program provides ideas on what to do and how to do it. It lets us know what we should 
be doing." 

All of the interviewed participants view this project as an educational opportunity. Most 
managers reported leaming from the process. Engineering staff leamed new methods, 
systems, controls, and processes. "We had already considered many of these types of 
things, but they took it to a whole new level." Oversight and coordination staff leamed 
about potential and how to gain opportunities. "The team was excellent. They showed us 
what could be done." Financing staff leamed what could be achieved from a buildings 
systems project compared to other investments. "Have you seen the retum on this 
project? 58% retum on the investment at 12% interest? " Customers place high value in 
the program's ability to educate participants about what is possible as well as what works 
within a Smart Grid approach. 

Participants report that they want to do the types of things recommended by the program 
but do not have the staff or all of the skills to do this intemally. Time and staff are 
limited, and this program expands the capabilify of the participant's O&M teams by 
providing skilled people to assist in helping participants accomplish their environmental 
and energy goals. "Duke's extemal high quality program team is good support for us. It 
adds resources that we do not have ourselves. We have good ideas, but may not have the 
time or resources to act on them. This also brings an outside source that brings 
credibility to the table. " 

Provides a Competitive Market Advantage 
According to participants, one of the most important driving factors in why customers 
values this program is "market advantage". Participants want to be seen and perform as 
the best business within their competitive environments. Customers see this program as 
a way to help them stay competitive. "If we can save a dollar on energy costs that does 
not need to be passed on [to our customers], then we are a dollar more competitive in the 
market. " Participants view their program-induced savings as a future cost hedge sfrategy 
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that can be used strategically under a set of choice conditions (price vs. need). These 
managers see a future of higher energy costs that requires a systems approach to make 
cost-based choices. These managers also forecast increased costs as a result of Smart 
Grid unless they are actively able to control demand and consumption. That is, the 
businesses that are able to respond will acquire the savings, with the cost being passed on 
to those who cannot respond. Businesses that best capture cost confrol opportunities will 
have a competitive advantage in the market over those who do not. Being the first to 
reliably and cost effectively acquire these advantages is seen as strategic market hedge 
strategy against rising costs and tighter margins for their firms. 

Reduces Downtime, Service Issues, and Complaints 
All managers report that they like this project because it is not expected to slow, harm, or 
negatively impact operations. Managers report that it is important for the technologies 
and control system to not impact building use or operations. Changes have to be invisible 
to the users and not negatively impact how these facilities are used. Energy use is a way 
to provide a better operational environment for the functions being accomplished within 
these buildings. Energy systems are supportive to the operations which have to come 
first. "Clients and users should not know the difference - it should not impact clients and 
use." 

Controlling maintenance costs and equipment downtime are important for these 
participants. One of the reasons for participation for a nvmiber of the participants was to 
be able to reduce the operations and maintenance efforts for their staff engineers, and 
reduce the amount of equipment or facilify down time. Each participant represented a 
different market. These include an advanced educational institution, a large national 
medical services organization, a large national commercial real-estate firm, and a global 
electronic and communications corporation. Being able to reduce or better confrol 
building-related service intermptions is important for each of the participants. 
Participants have to be able to use their facilities when and how they are needed and 
downtime that impacts operations has to be avoided. These participants report that they 
will have better control over their O&M fimction and should be able to reduce the 
amount of intermptions caused by equipment performance issues. 
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Why Customers Participated in the Smart Building 
Advantage Program 
The individuals most responsible for making the participation decision were asked why 
they made the decision to participate in the Smart Building Advantage Program. 
Participants were given a series of reasons and asked to score the importance of each of 
the reasons in their decision or indicate if it was not a decision. They were also asked 
about "other" reasons that were not on the interview instmment. The table below 
provides the responses to these questions. The scores associated with each reason are 
provided, including the average score, the lowest score, the highest score, and the total 
number of individuals who indicated that this item was a reason for their participation. 
In addition we have calculated an overall score for the priorify of the reason across all 
respondents. The priorify score is the average score multiplied by the number of 
participants scoring that reason. Lastly, we grouped the reasons into priorify categories 
to indicate if that reason is a vety important reason, important, somewhat important or 
less important. These category groupings are subjective, and individuals may agree or 
disagree with the priorify label provided. 

Key managers report that there were four reasons that we have classified as very 
important reasons for participation. These reasons focus on financial retums, educational 
reasons, and risk reduction reasons. It is interesting to note that while financial retums 
are the most important reason using this scaling system, educational and risk reduction 
reasons rate in the top importance grouping as well. These findings quantitatively 
support the interview results suggesting that while financial reasons are important, 
educational objectives are also critically important and a primary driver for participation. 
In this "educational" response, the educational aspects focus on equipment selection to 
achieve the greatest energy savings. Likewise, the reasons associated with risk reduction 
also support this conclusion. That is, participants elected to participate because they do 
not think that they are experts in these types of decisions on their own, and need the 
program's support to reduce the risks associated with making a technology choice or 
application decision. Participation is seen as a risky decision, involving technology and 
technology control systems for which they need to build their level of expertise. As a 
result of these scores, we conclude that the program is stmctured to meet the most 
important objectives of the participants. However, the focus on educating the participants 
should not be underestimated in its importance. Participants are looking for an education 
and to build their expertise. This finding is supported by the things that participants 
report they would like to see improved that are presented later in this report, particularly 
the educational aspects of the interaction with the building assessment team. 

Reason for Participating 

Maximize tiie retum on tiie 
operational investments 

Average 
Importance 

8.8 

Lowest 
Rating 

8 

Highest 
Rating 

10 

N 

6 

Priority 
Score 

53 

Priority 
Category 

Very 
important 



Learn which equipment 
changes have greatest impact 
Understand and or document 
achieved savings 
Reduce operational or 
financial risks 
Reduce energy costs 
Gain experience with Smart 
Grid 
Learn about best practices in 
energy management 

Upgrade our equipment 

Reduce equipment down time 
and maintenance time 

Increase profits 

Improve satisfaction from 
facility users and customers 

Improve building use comfort 

Be able to understand 
behavior-related energy 
savings potential 
Improve worker or employee 
efficiency 
Reduce staff or save on 
employee costs 

Helps grow the business 

Meet green, sustainability, or 
carbon reduction goals 
Move to a single contact point 
or energy associated services 
Focus more on our core 
business and less on energy 
management 
Attract new tenants and 
customers 

Benchmark similar building 
types 

8.5 

8.3 

7.1 

9 

8.8 

8.6 

8.2 

6.8 

9 

7.2 

6.2 

7.5 

7.3 

5.8 

9.3 

9.3 

8.7 

7.7 

5.3 

8.5 

5 

5 

3 

7 

7 

8 

7 

1 

8 

5 

5 

4 

6 

3 

8 

8 

7 

7 

3 

8 

10 

10 

10 

10 

10 

10 

9 

10 

10 

8 

9 

10 

8 

8 

10 

10 

10 

9 

10 

9 

6 

6 

7 

5 

5 

5 

5 

6 

4 

5 

5 

4 

4 

5 

3 

3 

3 

3 

4 

2 

51 

50 

50 

45 

44 

43 

41 

41 

36 

36 

31 

30 

29 

29 

28 

28 

26 

23 

21 

17 

Very 
important 
Very 
important 
Very 
important 
important 

important 

important 

important 

important 

Somewhat 
important 
Somewhat 
important 
Somewhat 
important 

Somewhat 
important 

Less 
important 
Less 
important 
Less 
important 
Less 
important 
Less 
important 

Less 
important 

Important 

Much 
Less 
Important 

Reasons for participation that we labeled as "important reasons" focus on similar aspects 
of the very important reasons, but with somewhat different perspectives. Important 
reasons include reducing energy costs, a reason that is strongly related to the most 
important reason (retum on the investment). Likewise, two other important reasons focus 
on the program's educational aspects, including gaining experience with Smart Grid and 
leaming about best practice energy management approaches. Two other important reason 
include the abilify to use the program to upgrade equipment, and to move toward 
approaches that reduce equipment downtime and time spent on equipment maintenance 
efforts. These findings support the focus on monetary benefits and education as critical 
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program deliverables, but expand into the areas of building operations, with a focus on 
equipment selection and operational and maintenance aspects. 

Participation reasons that we labeled as somewhat important include the increase of 
profits, a reason strongly Hnked to the other financial reasons noted above. But equally 
important within this category is the desire to improve levels of satisfaction from facilify 
users and customers. These were especially important for the universify and real-estate 
participants but less important for the other participants. Comfort also entered the picture 
at this level of importance, with a need to improve or maintain user comfort levels. Also 
entering the participation reason at the somewhat important level is the need to 
understand behavior-related energy savings potential. This metric is not the savings 
potential from the equipment change-outs that are being made, but the savings that can be 
achieved via that equipment by modifying the behaviors associated with the people using 
the facilities. 

Of less importance for the participation decision are aspects that deal with ancillary 
issues to those reported above. That is, the participants see these reasons as being 
connected with the project, but have less importance in their decision to participate. 
These include objectives related to employee productivify, reducing staff costs, growing 
the business, and meeting green-type objectives such as reducing carbon or having more 
sustainable buildings. Again, these are average scores. One participant, for example, 
indicated that their senior management wants their company to be seen as the most 
environmentally friendly firm in their line of business, while another firm has a very 
limited focus on being an environmental leader within their field. Of less importance to 
the pilot participants was a need to move to a single point of contact for their energy 
equipment and associated operations, being able to focus more of their time on their core 
business and less on building equipment and operations, or attracting more customers and 
tenants (although attracting tenants was important for one of the participants). 

What Participants Like About the Program and Participants' Recommended 
Changes 
The next two sections of this report provide information on what participants like about 
the program and what program design and operational changes they recommend. The 
information covered in these two sections of the report is presented in a way that may or 
may not reflect the priorities of both participant likes or their changes recommended in a 
quantitative way. This is because the responses were open-ended, allowing participants 
to identify both the topic and provide comments about that topic. Because of the small 
number of pilot participants, the presentation is stmctured to reflect the number of 
comments received for each of the key topic areas associated with their likes or their 
recommended changes. The topics covered first are those for which several participants 
identified it as a "like" or an issue that needs to be addressed for possible progranmiatic 
design or operational changes. 

What Participants Like About the Program 
Participants like this program. Participants identified a wide range of "likes" about the 
program. These are presented below. 
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The incentives capture the participant's attention 
While the technical assessment is important for identifying what can be done, it is the 
incentives that move the decision forward. These participants have all experienced a 
building audit with recommendations to improve energy efficiency. However, without the 
financial incentive, low priorify is placed on implementation. The technical assessment 
identifies what can be done, but the incentive closes the deal and moves the project 
forward. The incentive level drives participant interest and is the key factor in 
determining what can be or will be accomplished. 

Experts promise savings 
Participants like the way the savings are promised by national experts who understand 
buildings, building operations, and equipment performance. Promises of savings from 
private contractors or equipment suppliers have little impact compared to the promise of 
savings made by the program's experts who gain no benefit from sales of equipment or 
the level of savings achieved. They have credibilify, and the savings estimates are 
tmsted. Participants like the fact that they can believe the savings projected. This 
approach leads to belief in the promise of a financial retum that meets the investment 
needs of the participants. Participants like the fact that they can have tmst in the 
projections of cost, benefits, and financial retums. 

Expands what they can do and allows they to do it sooner 
Participants indicated that they like the way the program allows them to implement more 
improvements than they can do on their own and, at the same time, allows them to be 
completed sooner. Both the technical assessment and the Duke Energy incentives are the 
primary drivers of the expansion of actions taken and the accelerated timing of when they 
would, if ever, accomplish those upgrades on their own. 

Participants like the fact that the program is flexible and does not focus on a single set of 
pre-approved actions, but can be innovative and focus on what makes sense for their 
buildings, equipment, operations, and financial resources. They also like the way the 
program can expand or confract its focus on what can be done to match the resources that 
participants can provide at a specific point in time. This flexibilify is important because 
final decisions cannot be made until after the final technical designs and incentive 
amounts are fixed to a specific set of projected financial and operational benefits. The 
program allows them to imderstand costs, contributions, and benefits before they fully 
commit to what can be done. Participants like the flexibilify and adoptabilify during the 
assessment period. 

The educational benefits 
All participants like the educational benefits of the program. They identified the SBA 
program as a program that moves into new territory and makes systems-based changes 
that are also focused on future supply and supply cost. This is an area of concem for 
these participants. They do not think that they are ready for all of the changes that will be 
associated with a move toward hourly supply decisions. Participants view this program 
as an important part of their leaming about moving to an hourly supply and building 
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systems based approach to managing and acquiring energy supplies. Participants report 
that the program expands their vision of what is possible and gives them hands-on 
experience. It helps them understand what approaches they need to develop and what 
skills and knowledge they need to acquire. Participants view their participation as being 
equivalent to a Smart Grid preparation course, with real equipment, investments, savings, 
and benefits. 

The way the program is focused on both kW and kWh 
Participants like that the program covers energy efficiency as well as demand reduction 
approaches to increase savings. They like that the program is not focused on a set of pre-
approved equipment or ways to reduce demand or consumption. They like that the 
analysis is free to explore any possible approaches to reducing energy costs. Participants 
are focused on cost reduction and the ways that they can achieve savings and do not want 
to be forced to only examine kW or kWh. They like the flexibilify of the focus and they 
like the abilify to focus on the customer's conditions and needs without restrictions 
limiting equipment choice or operational approach. Participants report that because it is 
flexible and focused on both kWh and kW, they can take advantage of the program as an 
integrated solutions-based program focused on the best technologies and approaches. 

Quantitative nature of the program with objective feedback 
The quantitative nature of the program is a key "like" of the participants. Participants 
want to know what is going on with their equipment and their use. They like the level of 
monitoring and the feedback information that is being incorporated into their projects. 
Performance tracking is important for these participants. They want real-time 
information to determine if their project is working and providing the benefits. They do 
not want to wait a week or even a few days to leam if they are doing the right things at 
the right time. 

Duke Energy's responsiveness 
Participants like the way Duke Energy has teamed with them as a project partner and has 
established communications and relationship approaches between the Duke Energy team 
and the participant's key leads. They like that the participation process has been 
customer-focused and that Duke Energy has supported their needs, timelines, and 
decision processes. Participants report that the participation process is smooth and is 
generally problem-free. However, they also provide a number of recommendations to 
improve the program. These are presented in the next section of this report. 

The application process 
Participants report that the application process was generally easy and that Duke Energy 
made that process as smooth as possible for a start-up pilot project that has a great deal of 
equipment and performance specificify. This application and contracting process was a 
multi-step process for these participants in which final participation was dependant on the 
contracting language and conditions. While participants provided recommendations for 
improving that process (see next section of this report) they are satisfied with that process 
and noted that the Duke Energy team worked with them in a way that was sensitive to the 
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customer's timelines and needs. They also report that program participation has been 
trouble free thus far. 

Skilled knowledgeable professional team 
Participants not only liked, but significantly value the expert technical team that Duke 
Energy brought to the program. All participants indicated that they liked the skills and 
the expert level of knowledge and experience of the technical experts on the program 
side. All participants reported that they enjoyed and valued working with the technical 
team. Participants considered this team one of the best if not the best in the country for 
helping to configure their projects and for estimating the savings. Participants reported 
that this team had a large impact on their decisions to move forward. Tmst was 
established with the technical team, which led to contracted projects. 

High qualify assessment and management interaction support 
Related to the qualify of the technical team was the qualify of the assessment and the way 
in which that assessment was brought to the participants. Participants reported that the 
Duke Energy team provided a very high qualify technical assessment, but also worked 
with the participant's management to convey the information in way that senior 
management could understand. The technical assessment and the team interaction, 
working with senior management in a way that captured management's tmst, convinced 
key decision makers that the savings would be real and will be obtained. 

Ongoing communication 
Participants also like the abilify to have repeated and ongoing communications with the 
Duke Energy program team. Some participants reported that they needed to rely on the 
Duke Energy program team several times over the enrollment, contracting, and early 
participation processes, while others were able to work with the team as needed. In all 
cases, participants indicated that the liked having that communication and the abilify to 
contact and be contacted by the Duke Energy team as needed. However, participants 
provided recommendations for improving the level and content of the communications 
efforts. These are presented in the next section of this report. 

Changes Recommended by Participants 
Participants also identified a niraiber of things that they would like to see changed. These 
are presented below. 

Improving the interaction between Duke Energy and the participant 
All participants indicated that the interactions between the Duke Energy team and the 
participant could be improved, and all participants provided recommendations for 
changes. These recommendations are presented below. 

Speed up the decision making process at Duke 
The majorify of the participants reported that there is a need to speed up the process for 
setting the incentive and communicating the incentive stmctiire to the participant as soon 
as the technical recommendations are developed. Participants want clear and fast 
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information on what incentives they can expect with the recommendations made. 
Participants want to be able to assess the recommendations from the perspective of 
knowing how much it will cost and what the incentive will be. 

Give bidders the project specifications early and allow time for bid preparation 
A few participants recommended setting an RFP and bidding timeline that allows bidders 
to have full project specifications in time to provide a detailed bid based on a full 
understanding of the facilify, the equipment, and the operational systems that need to be 
employed. 

Work within each of the participant's corporate planning approaches 
Most participants indicated that they must develop projects and move these projects 
through their corporate planning and approval process. These processes take from several 
months to several years to complete. Participants recommend that Duke Energy and the 
technical team spend some time leaming about the participants' approval processes and 
timelines and then develop program processes, timelines, and procedures tailored to those 
processes. Most of the participants indicated that they had to fast-track the pilot projects 
in some way by moving outside of their normal project development and approval 
system. This condition is seen as one that lowers the chances of project approval because 
it sets the project up as an anomaly which attracts more attention from senior 
management. Participants would like to see the program become embedded within their 
investment decision approaches and become stmctured to operate over a one, two, three 
or more year planning process as needed by the individual participant. This means for 
some participants, the program team would need to begin plarming for a project that 
would not be funded for a few years. However, these participants also know that the pilot 
program needed to get projects up and mrming fast in order to test the program concept. 

Move to a multi-year, multi-project approach 
Participants report that because their decision system often cover several years of 
planning, Duke Energy should stmcture the program so that there are multi-year projects 
and phased-in approaches within each participants' projects. Participants report that 
while they needed to plan for a single project for a specific implementation period, a full 
program should have the abilify to team over a longer period of time, with project phases 
designed to match participant's budgeting and approval process. This type of process 
would match the project phase across multiple buildings and locations with a coordinated 
annual implementation process for not just one project, but for as many as the 
participants would like to plan for. 

Make the incentive calculation process transparent 
Participants reported that they wanted to know how the incentive calculation process 
works so that they can begin to estimate their own incentives based on the program's 
calculation mles and procedures. All participants reported the incentive calculation 
process was not explained well enough for them to understand how it works. 

L^^-Si-tlftiO€'r A,̂ ji, ^ \ 



Smart Grid and Participation 
Participants are not yet sure what the term "Smart Grid" means. But they know it means 
an energy supply system that is moving toward hourly-based pricing with greater abilify 
for both the energy supplier and the energy consumer to have a greater real-time 
understanding of their energy use. Participants understand that the Smart Grid promises 
the abilify to be able to take advantage of rapidly changing energy supply and price 
conditions. All participants reported that one of the key reasons for their participation 
was to help move their organizations to a monitoring environment in which they can 
make consumption decisions based on what is best for them or their customers. These 
participants view the Smart Building Advantage program as one of the key tools they 
have to help them move to a real-time price and supply decision framework that can be 
managed to meet their needs. They view program participation as both a defense and a 
strategic energy management issue. They want to be able to defend against rising prices 
or peak pricing conditions so that they are not financially harmed. At the same time, the 
want to be able to control their energy use relative to real-time pricing. "This will help us 
reduce costs and supports our efforts to control costs within a Smart Grid approach." 
However, they want that control in a way that when exercised, does not harm them or 
their customers. All customers reported that they are under higher pressure financial 
environments than they have been in the past, and have to be able to confrol energy costs. 
These participants do not view energy cost control as an option, but as a required part of 
their business operations. However, all participants indicated that they are not currently 
ready for Smart Grid and need time to develop their management strategies and bring 
their equipment and equipment control systems into compliance with their desired 
abilities. "The timeframe [to Smart Grid] needs to be realistic. " 

Participants also see Smart Grid as a motivational factor to move into new equipment 
monitoring approaches that will help them identify when a technology performance issue 
needs to be corrected. "We will have real-time knowledge of what is going on. It's a red 
flag issue, we can use it to look at what is going wrong on-site and know what is causing 
energy use to go up [and fix it]. We can keep track ofkW to see if we are on target or off. 
This should help us grab it right then, in real time." 

When managers were able to provide some specificify about what they expected from 
Smart Grid, they noted that Smart Grid was all about "taking advantage of changes in 
market price to buy cheaper energy and reduce energy costs " while still meeting user 
needs. 

The following table provides their "importance" scores pertaining to their program 
participation and Smart Grid objectives. 

Objectives Relating to Smart Grid 

Integrate HVAC system operations into control strategies 
Integrate system control software and control sequencing 
and setpoints 
Taking advantage of Smart Grid to manage non-HVAC 

Average 
Importance 

9.1 

8.8 

8.5 

Lowest 
Rating 

8 

8 

8 

Highest 
Rating 

10 

10 

9 

N 

8 

8 

2 
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refrigeration 

Energy management, use tracking, and reporting 
Alarms and action reports when use strategies are not 
working as specified or are outside of alarm trigger points, 
or when maintenance is due 
Take advantage of hourly pricing to save energy and 
costs 
Assessing opportunities to save energy via Smart Grid 
compatible equipment upgrades 
Integrating Smart Grid and continuous commissioning 
analysis and system changes 
Energy project design and specification assistance to 
assure Smart Grid capability 
Integrating distributed generation into supply mix 
Integrating Smart Grid and retro-commissioning analysis 
and system changes 
Major capital equipment installation assistance to assure 
Smart Grid compatible operations 
Benchmarking services to compare with other buildings 
like yours 
Assessing where and when behavior changes can be 
most beneficial 
Taking advantage of Smart Grid to manage lighting 
systems 
Analysis of energy use per occupant or by square feet 

Taking advantage of Smart Grid to manage water heating 
Taking advantage of Smart Grid to manage non-HVAC 
pumps or motors 
Taking advantage of Smart Grid to manage non-HVAC 
refrigeration 

8.4 

8.4 

8.3 

7.7 

7.6 

7.4 

7.3 

7.3 

6.9 

6.8 

6.6 

6.1 

5.8 

5.6 

5.5 

5.3 

6 

7 

7 

7 

4 

5 

2 

4 

3 

4 

3 

3 

2 

2 

1 

1 

10 

10 

9 

8 

10 

8 

10 

9 

8 

9 

9 

10 

10 

9 

9 

9 

8 

8 

8 

7 

8 

8 

6 

8 

7 

8 

7 

8 

8 

8 

8 

7 

Program's Impact on the Way Equipment O&M is Performed 
The individuals responsible for equipment operations and maintenance (O&M) practices 
within each participating firm was asked if the program has changed the way that they 
conducted their O&M activities. As noted in the responses presented in the following 
table, the results are not consistent across all the firms. However, the participants elected 
to answer this in two different ways. Two of the participants projected the changes that 
their participation would have on their O&M practices while the other two firms 
indicated that while they think that their participation will have an effect, they were not 
ready to project what that effect might be. The following table provides the responses to 
the way in which the O&M impact questions were answered by the four firms. 

Program has changed the way the ally does... 

Number Responding with: 

Yes No Maybe 
Too 

early to 
know 

Controls Management 
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Calibrate controls 

Check control sequences 
Maintain a written sequence of operations for the control 
systems 
Conduct point by point control checks 

Reprogram settings and sequences 
Review performance changes when control changes are 
made 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

Maintenance Practices 

Perform routine examinations and performance reviews 

Track key system component performance indicators 

Clean or replace filters 

Check performance tolerances on vents, dampers, or valves 
Run test to check component operations and system 
performance 
Track or log system maintenance efforts 

2 

1 

1 

1 

1 

0 

1 

1 

1 

2 

1 

2 

2 

2 

2 

2 

2 

Performance 

Calculate savings achieved in terms of energy or demand 
Calculate dollars saved from control or maintenance 
practices 
Obtain and respond to performance alarms 

Speed of repair or problem solving 

Benchmark performance against other facilities 

Track and log maintenance costs 

2 

2 

2 

2 

1 

1 

0 

0 

1 

0 

1 

2 

2 

2 

2 

2 

2 

Best Approach for Accomplishing Specific Types of Objectives 
Participants were asked which one of three different approaches is best for accomplishing 
different sets of objectives affiliated with the Smart Building Advantage program. These 
are also the same types of services that would be related to taking advantage of Smart 
Grid's potential to control costs. The three approach options were to: A) accomplish that 
objective themselves, B) hire a for-profit contractor for that objective, or C) team with 
Duke Energy to accomplish that objective via a program such as the Smart Building 
Advantage program. Nine different individuals were asked this question across the fovir 
interviewed participants. In some cases, the interviewees within the same firm provided 
different responses. Because the responses to these questions have competitive market 
value, all responses are presented in the following table, allowing the reader to 
understand the range of responses without identifying the participants providing those 
responses. The results from this table indicate significant diversify of opinions on how 
the participants would go about accomplishing their Smart Grid related objectives. 
However, it is clear from these responses that teaming with Duke Energy is viewed as 
one of the most important or the most important approach for these customers. 

Which approach is preferred for reaching the following 
objectives? 

Doit 
ourselves 

Hire a for-
profit 

contractor 

Team 
with 
Duke 
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Take advantage of newest Smart Grid approaches to control costs 
Best way to keep informed of benefits and risks of various control 
strategies and approaches 
Brings the right skills, knowledge, and resources to the project 

Offer for consideration only those strategies that are cost-effective 
Identify all possible energy management strategies in customer's 
facilities 
Make sure the full range of energy efficiency and management 
strategies are considered for decision 
Best way to keep project on time and on budget 

Uses service providers that the customer can trust 

Install only the most reliable systems & equipment 
Most accurately documents achieved savings via a control 
strategy 
Offer equipment pricing packages that best meets the customer's 
needs 
Best manage a project's costs and budgets 

User service providers that put customer's needs first 

1 

0 

1 

1 

2 

4 

5 

4 

2 

3 

2 

4 

5 

0 

3 

2 

4 

2 

2 

1 

2 

3 

2 

2 

2 

1 

Energy 
to do it 

7 

6 

6 

4 

4 

3 

3 

3 

3 

3 

3 

2 

2 

Performance Feedback 
All key managers indicated that they are satisfied with the performance feedback systems 
planned into the project and are confident that these systems will allow them to keep the 
system performing as platmed and designed and achieving the projected energy savings. 
However, these managers also report that they are not going to abandon their current 
approaches until they are certain that the new approaches are accomplishing their 
objectives. These interviewees report that the program is bringing in new approaches for 
monitoring and keeping them informed on how their equipment is operating and how 
their building is performing relative to expectations and projections. However, these 
participants express some degree of caution, and are taking a "tmst but confirm" 
approach. Most managers indicated that the abilify of this program and these changes 
are key to their future efforts. They must see success in these efforts before they will 
place full tmst in the program's projections. "Let's see the numbers; we would not have 
looked at all of this. We are on the right track, but we will see." Yet these participants 
are also optimistic and report that they are confident that the savings will be there if the 
equipment and control strategies that they are implementing work as expected. All 
participants like the way the program is working with them and their team members to 
make sure they obtain and can use the performance feedback provided. 

Are Customers Interested in Behavior Change Opportunities? 
All four of the pilot participants are interested in the opportunities to acquire additional 
energy savings by changing the behaviors of the people who use their buildings. 
However, all participants also indicated that changing behavior has to be done carefully 
and not alienate their users. All participants indicated that the fiinctions performed within 
their buildings must not be impacted in a way that causes issues with those users. These 
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concems were expressed regardless of the how the buildings are used or if they are used 
by employees, clients, or customers. Maintaining productivity and or user satisfaction is 
paramount to these participants and overrides any interest in behavior modification to 
capture additional energy savings. Still, if savings can be captured without negative 
impacts, these participants are interested in carefiilly considering these potentials. 

Equipment Purchase Decision Criteria 
Interviewees were asked about the criteria they use to make equipment purchase and 
replacement decisions and to rate the importance of that criteria. As noted in the 
following table, the energy costs to operate the equipment, the ability to obtain parts, the 
total life-cycle cost (cost to purchase, install, operate, and maintain), the intemal rate of 
retum from the savings, and the sfrength of their vendor relationship are the most 
important criteria for these four participants. Likewise, the next five most important 
criteria are similar to but supportive of the top rated criteria (past equipment performance, 
simple pay-back, maintenance cost, contractor availability, and expected life of the 
equipment). Next in importance is the equipment recommendation that they would 
receive from Duke Energy. The first cost of the equipment (cost to buy) for this group of 
participants is the 15* most important criteria, scoring well below other considerations. 
This data indicates that the program's participants consider all costs associated with an 
equipment purchase decision before they buy, and that the ability to maintain least total 
cost operations and acquire a retum on their investment are most important. But also 
important is the ability to service and maintain that equipment through parts availability 
and access to service professionals when it is needed. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Criteria 

Energy costs to operate 

Parts availability 

Total life-cycle cost 

Internal rate of return on investment 

Strength of vendor relationship 

Past performance of equipment 

Simple pay-back analysis 

Maintenance costs 

Contractor or trade ally availability 

Expected useful life of the equipment 

Utility recommendation 

First costs of the equipment 

Familiarity with the brand 

Brand name or brand trust 

Contractor or trade ally recommendation 

Average 
importance 

8.2 

8.2 

7.8 

7.6 

7.6 

7.4 

7.3 

7.0 

7.0 

7.0 

6.8 

6.0 

6.0 

5.8 

5.0 

Lowest 
Rating 

7 

6 

7 

6 

4 

5 

6 

6 

6 

5 

5 

3 
4 

4 

5 

Highest 
Rating 

10 

10 

10 

10 

10 

10 

8 

8 

8 

9 

8 

8 

8 

8 

5 

N 

5 

5 

5 

5 

5 

5 

4 

5 

5 

5 

4 

5 

5 

5 

4 
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Energy Policies 
Only one of the participants indicated that they have a formal corporation-wide energy 
policy that drives energy related decisions. However, all participants indicated that they 
have an informal policy or a corporate energy ethic that focuses on energy efficiency and 
environmental performance. For one of the participants, having an environmental and 
energy efficient focus is critical, as their clients demand environmental leadership and 
performance. This participant indicated that they have a formal policy and they must 
report progress on their energy and environmental objectives to their Board of Directors. 
The other participants indicated that energy efficiency and environmental performance is 
important to their organization. One firm indicated that while they do not have an energy 
policy, they want to be seen in the market as being the most energy efficient and 
environmental friendly firm in their line of business. The other two participants consider 
energy efficiency and environmental performance important and they projected that it 
will become more important in the future. 

One of the participants indicated that not only is it important for them to be energy 
efficient and environmentally focused, but they have an objective to help make their 
energy suppliers more energy efficient and reduce the amount of greenhouse gas 
emissions associated with the energy that they buy. One participant indicated that they 
have formed a team in their organization to specifically focus on helping the organization 
be "greener" each year. Another firm indicated that they have a corporate objective to 
lower consumption by 25% by 2012 and report on their progress toward that objective. 

All of the participants want to have energy efficient buildings, with two of the 
participants having specific LEED objectives for all new constmction, while others want 
to move toward LEED-like or Energy Star performance without going through the costly 
LEED certification process. 

Marketing of the Smart Building Advantage Program 
Participants were asked to recommend program marketing approaches that the program 
should use to make Duke Energy's customers aware of the program in a way that will 
allow Duke Energy to capture greater nvmibers of participants. All participants provided 
recommendations. All participants recommended the use of case studies, stories in frade 
journals, partnering with organizations that focus on energy savings and environmental 
issues, and the expansion of the Duke Energy website. Three of the four participants 
recommended displays at trade shows, presentations at industry conferences, and working 
with industry groups and organizations. Two of the participants suggested that white 
papers focusing on the energy savings that are being achieved by these approaches should 
be used and working with consortiums of companies within specific segments that can 
most take advantage of the program. None of the participants suggested that social media 
tools should be used, and all interviewees indicated that they do not use social media for 
professional or work-related information. Most of the interviewees suggested that social 
media web-sites are "for yoimger people" and all question if these are appropriate for 
conveying program marketing materials, ideas, or concepts. The following table provides 
the responses of the interviewed participants. The results are presented for the four pilot 
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program participants such that a score of 4 means that it was recommended by at least 
one of the individuals interviewed from each firm. 

Marketing Approach 

Case studies 

Trade journals 

Partner with other organizations 

Expand the Duke Energy website 

Trade shows 

Industry conferences 

Work with industry groups & organizations 

White papers and publications 

Consortiums of companies 

Social media tools 

Other methods 

Recommended 

4 

4 

4 

4 

3 

3 

3 

2 

2 

-

-

Not Recommended 

-

-

-

-

1 

-

1 

1 

1 

2 

-

Unsure 

-

-

-

-

-

-

-

1 

1 

2 

-

The interviewees provided qualifying comments about their recommendations. These 
comments are noted below for each of the marketing approaches covered in the 
interviews. 

Case studies 
• "These can be good if they are a "show me the data" study. You have to make 

them real studies with real companies, real projects, real data, and real savings. 
Get them to the engineers and the administrative decision makers." 

• "These are good, get them out to the customers via the account reps." 
• "These need to be objective (not sales pieces), tmthful, and real. Then they can 

be effective." 
• "This is a very good approach." 

Trade journals 
• "The medical services administrative and health care joumals are good, and 

Facility Manager is a good one." 
• "I would recommend Facility Manager." 
• "Facility Manager is a good one." 
• "Energy Biz Today, Gas Daily, and Electric Daily are good ones." 

Partner with other organizations 
• "The DOE and EPA have a lot of networks in the industry. They could be good 

partners." 
• "USDOE, LEED, Energy Star, state and local energy agencies, tax credit 

organizations, stimulus package networks, and renewable energy organizations 
should be considered." 
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"Get with organizations that can leverage other funds. For example, ARRA and 
the Department of Energy." 
"Partner with the green organizations. The green energy and solar stuff reaches 
some of the right people." 
"The American College and Universify President's Climate Commitment 
Organization (ACUPCC) would be good." 
"Sustainabilify organizations might be good." 
"Endowment foundation organizations that are looking to be seen as 
environmentally active." 

Expand the Duke Energy website 
• "This is what we use now. The Duke site is a main link for us." 
• "The Duke site "My Energy Portal" message center is good." 
• "The Duke site and the intemet is where people go for information now." 
• "Put it on the Duke web site and have it linked to the energy bills pages with 

icons. Realize it has to be very good, very fast, and very easy. We are information 
overloaded with the stuff on the intemet, but if it is good, easy, and focused it can 
work well." 

Trade shows 
• "Need to be very selective, not all are good. Not the engineering shows, but the 

administration and operations side for the health care industry, for example. And 
focus on the money not the technology. Focus on the investment benefits and the 
retums." 

• "Shows like the EEI^ would be good." 
• "Focus on shows like NeoCon^." 

Industry conferences 
• "Get on the agenda of EPA, Energy Star, ASHRAE"*, and other similar 

conferences. Go to the administrative and management conferences that focus on 
costs and benefits." 

• "Go to the Association of Physical Plant Administrators." 
• "BOMA^ and NAIOP^ would be good ones." 
• "You need to be very good at these things and have displays that capture attention 

or you will not be successful. But if you can grab attention, then IFMA , BOMA 
and IIDA^ are good." 

Work with industry groups & organizations 

American Recovery and Reinvestment Act 
^ Edison Electric Institute 
' MMPI's NeoCon Trade Shows 
"* The American Society of Heating, Refrigerating and Air-Conditioning Engineers 

Building Owners and Managers Association International 
* Commercial Real Estate Development Association 
' The International Facility Management Association 
* International Interior Design Association 
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• "The North Carolina Health Care Engineers is an excellent group. There are other 
professional associations and frade groups that might be good." 

• "Work with BOMA and NEMA^" 

White papers and publications 
• "These can be good if you reach the right people, but only a few of us read white 

papers." 
• "This is okay for some. You have to reach the right people, and this is not a great 

approach for most of us." 

Consortiums of companies 
• "The health care people go to annual meetings. If you can get to these, that might 

help. Notation and Premier and buyer groups might also help." 
• "These may help, but be careful of liabilify of working with teams of companies. 

Utility networking within your customers should be used." 
• "Use Duke as a conduit to customers. We have developed a Califomia Bay Area 

group called the Silicon Valley Leadership Group with 200 members and monthly 
meetings, projects, and technology reviews. It is a great information source that 
focuses on utilify programs and other opportunities." 

Social media tools 
• "These may be okay for residential programs, but not commercial sector 

programs." 
• "Not for my generation, maybe the younger generation, it is what they do now." 
• "We do not use them, but younger people do." 
• "There are some social media linkages that can work, but may not be a good 

approach. They may have some professional people out there using these things. 
As a company we have to go there, we cannot avoid it, but they may not be 
effective and have some real down-sides to them." 

Other methods 
• "Showcase this at the annual Duke Energy customer meetings." 
• "Launch a top-down approach with the large key customers. Go to the top people 

(the owners, presidents, CEOs, CFOs, the senior people) and get them to focus on 
it, they will pass it down if it looks promising. When things come from the top, 
we pay attention to it." 

• "Market this as a new way to find revenue in a company." 
• "Bring in the high qualify people. Get people like Paul involved and let them 

work with the customers to make the choices of what to do. Build tmst in the 
industry via this program. Bring in the customer's management and 
administration, get them to the table. Help move decisions up the chain of 
command." 
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Market Effects 
The interviewed participants report that the SBA program is having a significant 
educational impact on their engineering and maintenance teams and how they plan future 
changes, but has not yet moved beyond the people directly involved. Most participants 
are not showcasing their participation to a large degree and do not plan to vmtil savings 
are verified. However, all participants indicate that corporate management is taking note 
of the program and is interested in the results. The engineering teams and people 
responsible for the equipment and performance indicate that the program has expanded 
what they thought they could do and has caused them to think beyond the single piece of 
equipment and focus more on a building integration systems approach to confrolling cost 
and meeting the demands of the buildings' users. Interviewees report that if the projects 
they are implementing prove successful, their companies will be interested in more 
projects like these and will be more supportive of allocating resources to them. However, 
at this time the effects of the program beyond the engineering and financial managers are 
limited. 
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Executive Summary 

Summary of Findings 

An overview of the key findings identified through this evaluation is presented in this section. 

Significant Process Evaluation Findings 

• The overall participant satisfaction with the program is very high at 9.4 on a one-to-ten 
scale. 

• Surveyed program participants cited general advertising and increased incentive as the 
two most effective ways to increase participation in the Residential Smart Saver 
program. 

• The majority (60%) of surveyed participants indicated that they were replacing 
equipment that had failed or was very near the end of its effective useful life. 

• The trade allies would like to have the Residential Smart Saver® program application 
process available using a Web browser. This would make the program operate more 
smoothly for both Duke Energy staff and the Smart Saver® partnering trade allies and 
would speed accessibility to the participation process and eliminate problems with 
obtaining or printing hard-copy application forms and transmitting them via fax or 
scanned email. 

• The trade allies would like the incentives to be offered to all Duke Energy customers, 
specifically, they would like to see the inclusion of those customers who are currently 
ineligible because they receive natural gas service from Duke Energy but receive 
electricity from another utility. Alternatively, they would like an easier way to identify 
eligible customers. 

• The trade allies would like an increase in collaborative marketing between Duke Energy 
and the trade allies to raise awareness of the program. To achieve this they suggested that 
Duke Energy provide more literature on the program directly to their customers, to the 
trade allies and to a list of targeted contacts supplied by trade allies. 

• All trade allies considered the Smart Saver® program an essential sales tool for energy 
efficient equipment. 

Recommendations 

• Early retirement marketing and incentives: Consider providing incentives for early 
retirement of equipment that are below existing federal levels. This would enable Duke 
Energy to continue to improve the penetration of high efficiency HVAC equipment while 
the HVAC technology advances fiirther beyond existing federal standards. The costs of 
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documenting and verifying early retirement measures are higher than just documenting 
purchases of higher efficiency equipment. However, because existing federal standards 
have recently increased, the program management acknowledges that the current 
Residential Smart Saver® incentives may not be enough to overcome the costs of 
obtaining higher-than-federal standard efficiencies. 

Increased budget allocations: Consider requesting higher levels of energy efficiency 
spending from the Commission to help meet program demand, thereby increasing energy 
savings without harming other programs in the portfolio. 

Test new technologies: Consider test piloting the addition of WECC recommended 
technologies starting with incentive levels that provide cost effective energy savings from 
those technologies. These include package heat pump units and mini-split ductless 
HVAC systems. 
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Introduction 
This report presents the results of a process evaluation of the 2009 Residential Smart Saver® 
Program in Ohio. This effort employed interviews with program trade allies and a survey of 
residential customers using the program. To conduct the process evaluation we interviewed eight 
trade allies and surveyed fiffy-five program participants. 

Program Description 

The Duke Energy Residential Smart Saver® program provides rebates for installations of higher 
efficiency heating and cooling measures in new or existing homes. Qualified purchases by 
residential customers are eligible for rebates of $200 to the homeowner, and SI00 to the HVAC 
contractor/dealer. Home builders who install qvialified equipment are eligible for rebates of S300 
that they may choose to pass on to the home buyers. 

There are three types of measures for which rebates are available: central air conditioners (AC), 
heating heat pumps, and electronically commutated motors (ECM)s. Duke Energy provides 
rebates for measures that have higher efficiency performance levels that are above current 
federal standards. 

In Ohio, Duke Energy also offers a $300 rebate for 90% efficient gas ftimaces. 

To participate, Duke Energy customers work directly with a participating contractor, select the 
eligible equipment, and provide their Duke Energy account number. The contractor completes 
the application for the rebate, providing the necessary AHRI certificates. Duke then processes 
the rebates and sends incentives to the customer and/or the contactor. 

The program has been highly successfiil, to the extent that halfway through the program year, the 
implementer (Wisconsin Energy Conservation Corp - WECC) was directed by Duke Energy to 
focus more attention on recruiting Non-Residential Smart Saver® trade alhes in order to promote 
the non-residential program's services, and place less focus on the residential program. That is, 
program demand out-stripped the program budget's ability to meet customer demand for the 
program. The limits on the approved budget and the associated cost recovery mechanism acted 
to moderate the program enrollment efforts limiting participation and energy savings. 
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Process Evaluation Results 
This section presents the findings from the process evaluation, which included in-depth 
interviews with program management, interviews with program implementers, and participant 
surveys. 

Operational Efficiency & Implementation 
Roles 
Duke Energy manages vendors who implement the program. The main program vendor is the 
Wisconsin Energy Conservation Corporation (WECC) who covers the program within the five 
states in Duke Energy's territory: Ohio, North Carolina, South Carolina, Kentucky, and Indiana. 
Another vendor. Customer Link, handles customer phone calls and answers questions about 
general program information. The Duke Energy program manager reports that he is extremely 
satisfied with WECC's implementation of the Residential Smart Saver® program. "They are a 
good handful to work with." WECC began implementing the program in February of 2009 for 
Ohio. 

WECC staff members serve as trade ally representatives and support the trade allies in all 
aspects. WECC trade ally reps inform prospective trade allies about the benefits of participating 
in the program, train trade allies on the application process, and answer trade ally questions 
about the status of the applications and rebates. WECC has a global goal of recruiting 30 trade 
allies a month across both the Residential and Non-Residential Smart Saver® Programs in the 
five states in Duke Energy's service territory. 

Trade allies are participating HVAC contractors, distributors, and dealers who sell high 
efficiency equipment to Duke Energy's customers. The Duke Energy program manager 
acknowledges "The trade allies are what makes this program work. We use this network in the 
home when the customer is making the decision. " 

Trade allies are informed about the program through WECC trade ally representatives. Duke 
Energy and WECC have started conducting round table meetings with the trade allies in order to 
solicit their feedback on various aspects of the program. There were two trade ally roimd tables 
in the past program year. 

Processing Applications and Rebates 
Applications are processed by WECC within three days of receipt. If there are any errors in the 
application, the trade allies receive a letter within that three day period. If there are no errors, the 
rebate checks are sent out and the trade allies and customers receive them within 5 to 7 days of 
application. This response time is a best-practice in the industry. Few utility programs can match 
this performance, with typical approval and rebate processing taking 3 to 6 weeks. 

For each qualifying measure, the customer receives S200 and the dealer receives SI00. WECC 
reports they have received many compliments from the trade allies and customers on the speed 
with which they receive the rebate checks. Along with the checks, WECC also sends an 
acknowledgement letter that informs the customer that they may be visited by a Duke Energy 
representative in order to verify installation. 

Duke Energy 



Findings 

Marketing to Customers 
The Duke Energy program manager reports that the program has been in operation for over 18 
years and is running smoothly. The main method of marketing the program to residential 
customers is through the trade ally network. By all accounts, the trade allies are doing an 
excellent job of informing customers of the availability of the rebate from Duke Energy. The 
Duke Energy program manager reports that the trade allies are so effective that it is no longer 
necessary to market the program, although the program continues to be marketed on the Duke 
Energy website. This condition is consistent with a program that is well received by the 
contractors and trade allies, and has been in the market long enough to become established such 
that trade ally networks and customer networking has replaced the need for customer-focused 
market push efforts. The Duke Energy program manager also reports that the frade allies also 
have done an excellent job leveraging the federal tax credit to further motivate residential 
customers to purchase high efficiency measures. 

Marketing to Trade Allies 
The Residential Smart Saver® program has been so successfiil in recruiting trade allies over the 
years that very little ally marketing is needed. WECC reports, "We rarely come across a dealer 
who is not aware of the program ". 

The WECC program manager reports that the program is so well known that residential 
customers will often ask for the rebate from non-participating dealers, in tum motivating the 
those dealers to contact Duke Energy and WECC to become participating trade allies. Another 
channel for prospective new trade allies comes from Customer Link, the call center that handles 
calls from Duke Energy customers. WECC reports that in many cases the customer will tell 
Customer Link that their dealer doesn't know about the Residential Smart Saver® program. 
Customer Link then passes that lead on to WECC for follow up contact and recruitment. As a 
result, the customer's contact with Duke Energy becomes the seed for growing the program's 
trade ally network and increasing both exposure and demand. 

In the initial phases when Duke Energy and WECC were starting to promote the program, they 
used a top down approach by targeting the manufacturers, who then helped promote the program 
to their distributors and dealers. WECC reports "Word got around very quickly". In this process 
the manufacturers saw the program as a way to move the higher end more efficient product lines 
and help increase revenues for their dealers; a win-win situation. 

Training Trade Allies 
At this stage, most dealers are aware of the program and the training of new trade allies has 
become a smaller and less important effort. When a new dealer becomes interesting in 
participating, WECC conducts training sessions with that dealer's sales team. 

In the initial stages of the program, WECC has conducted training sessions with some of the 
larger distributors and contractor associations, but WECC reports that training sessions on that 
scale have not been needed for over six months. 

Quality Control 
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WECC implements a quality control procedure in their review of the rebate applications. The 
review is incorporated into the rebate processing procedure. WECC maintains the database of 
program data including participant information, the specific measures rebated, and the rebate 
amounts. Duke Energy has fiill access to the database, and reports "They have a very good 
database and good IT and are very responsive to all [Duke's] demands." The Duke Energy 
program manager also compliments WECC's quality control processes: "All their processes 
seem as transparent as possible, and [transparency] is the greatest Quality Control." 

The Residential Smart Saver® program also has an ongoing verification process; however, the 
program relies heavily on trade allies to provide accurate information about the installed 
equipment. WECC trade ally representatives inspect 5% of all installations, and sampling is 
stratified in three ways: 1. within qualifying equipment, 2. within the geographic boundaries of 
target cities, and 3. within high-activity trade allies. Trade allies who have xmacceptable error 
rates in documentation or installation are flagged by WECC for higher inspection rates. Trade 
allies can be excluded from program participation if their verification rates are unacceptably low 
or if improvements are slow. 

Although the Residential Smart Saver® program requires the HVAC system to include an ECM 
fan, currently only visual inspections are conducted. WECC mentions that there may be some 
potential for fraud if trade allies do not actually install an ECM fan; however, this potential is 
considered small. 

Future Program Directions 
Both Duke Energy and WECC foresee that program participation will drop once the federal tax 
credits for energy efficiency expire. It will be a challenge to maintain the high levels of 
participation without being able to leverage additional tax credits, particularly given the poor 
economy. 

WECC suggests that the next best participants to target will be the home builders. WECC reports 
that the poor economy has been difficult for home builders, but that the upcoming Energy Star 
changes may renew builder interest in the Residential Smart Saver® program's rebates. WECC is 
hopeful that the new Energy Star standards that are due to be rolled out in 2011 will help make 
installations of high efficiency HVAC equipment a standard practice among builders. 

WECC and Duke Energy program managers both mention that one of Duke Energy's fiiture 
challenges would be to revise the Residential Smart Saver® program eligibility rules to stay 
ahead of the Energy Star standards. With Energy Star standards tightening to SEER 14, Duke 
Energy may choose to revise Residential Smart Saver® standards to SEER 14.5 or SEER 15. 

Future Improvements 
There are very few areas for program improvement. WECC feels that the program is running 
very smoothly and efficiently. "It's like clockwork. " The only area that might bear improvement 
would be the application process. WECC suggests that some examples of filled out applications 
might be published online, to help dealers avoid common errors in the application process. 
WECC also reports that while a new dealer's first batch of applications might contain errors. 
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those dealers quickly leam what the applications require because WECC gives them feedback on 
how to improve their submissions. 

Duke Energy reports that there are many ways in which the program might expand. The Duke 
Energy program manager reports that in his 18 years of experience in Duke Energy's Residential 
Smart Saver® program, the program has offered rebates on several different HVAC measures. 
One measure offered in the past was duct insulation, and another was duct sealing. Both of those 
are under consideration for fiiture program offerings. 

The Duke Energy program manager reports that that they are currently investigating the potential 
impact and cost effectiveness of several of these options, but that the analyses have not yet been 
completed. Once the cost effectiveness analysis is completed, Duke Energy will decide if these 
measures should be included. 

The Duke Energy program manager also reports that there will be a new web feature launched in 
the fall of 2010 that will direct online bill payers to a survey. The survey will provide Duke 
Energy with information about the age of the customers' fiimaces and AC equipment. This 
would potentially allow Duke Energy to target specific customers for early replacement. 

New Technologies 
Based upon customer interest conveyed by the trade allies, the WECC program manager 
suggests two types of technology to consider for future inclusion in the Residential Smart 
Saver . The first is a package heat pump unit, which can be placed entirely outside the house. 
The difficulty in including this measure is that current federal standards require an HSTF of 8.0. 
Achieving this performance threshold requires rebating higher cost units that are in limited 
supply because of lack of market demand at their current price. Providing rebates that would 
bring the cost of the units down to an attractive price for customers would likely decrease the 
cost effectiveness of the program as a whole because it will lower the amount of savings 
achieved per dollar of program costs compared to the current measures. The second measure 
recommended is a mini-split ductless HVAC system. WECC acknowledges that while there is a 
lot of interest in mini-splits because of the benefits of not needing ducting, however WECC 
reports that it is difficult to design a rebate system given the varying tonnage and efficiencies of 
the current mini-splits. "It's hard to equate mini-split [energy] impacts with a 3-ton conventional 
unit." 

incentive Levels 
The trade allies have suggested at a round table meeting that Duke Energy might offer tiered 
incentive levels. The federal efficiency standards have increased to the extent that the Residential 
Smart Saver® program is hard pressed to find enough equipment that is higher than federal 
efficiency that would interest the customers at a reasonable cost. Each movement in efficiency 
comes at a higher cost, especially as new standards push the efficiency threshold higher and 
higher. Incentive levels would need to be revised to reflect those increased costs and cost 
effectiveness objectives may need to be adjusted. This would require Commission approval. 

Program Successes 
WECC reports that participation has been highly successful, significantly beyond anticipated 
levels. The Duke Energy program manager is also satisfied with the program, and could not 
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name anything that needed immediate improvement. "It all works well. It is a seasoned 
program." 
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Participant Survey Results 
In June 2010, TecMarket Works interviewed 55 out of a possible 9,929 Residential Smart Saver® 
participants during 2009 for which we were provided contact data and measure descriptions. 

Housing Type and Equipment Used 
Fifly-five surveyed participants' equipment purchases include: 

• Forty-three 90 percent efficient gas fiimaces, 
• Nine 14 SEER heat pumps with ECM, 
• Eight 14 SEER AC with ECM. 

The equipment purchase total is sixty units because five of the participants purchased both an 
AC or HP and a gas fiimace. 

Fifty-three surveyed participants indicated that their house was built over a basement and one 
had a home built over a crawlspace. One participant was unsure. 24 participants indicated that 
the ductwork ran primarily through the basement, 29 said the ductwork ran primarily through the 
interior walls. One participant (whose house was built over a crawlspace) indicated that his 
ductwork ran primarily through the attic. 

Overall Satisfaction 
Participants were asked about their overall satisfaction on a one-to-ten scale with one indicating 
they were completely unsatisfied and ten indicating that they were completely satisfied with the 
Smart Saver® program as well as the satisfaction with information provided by the program, 
amount of rebate, ease of filling out the forms, time to receive their rebate check, and number of 
technologies covered by the program. As shown in Figure 1, Primary participants have a very 
high satisfaction rate of 9.4 overall with the Residential Smart Saver® Program. Only the rebate 
amount category received any ratings less than 7 with two customers giving it a five and two 
customers giving it a six. These four customers indicate that a higher rebate amount would 
increase their satisfaction level. 
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Figure 1. Mean Residential Smart Saver Satisfaction Ratings (n=55) 

Primary Motivating Factors 
Participants were asked for the primary factor that motivated them to purchase their current 
equipment or replace the existing equipment. Nearly half of all respondents (47.3%) indicated 
that equipment failure was their primary reason for buying the new equipment Figure 2 shows 
the factors mentioned as well as the percentage of participants surveyed who mentioned that 
factor. Less than ten percent of respondents (five out of fiffy-five) reported that energy saving 
was their primary motivating factor. 
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Primary Motivating Factors 
47.3% 

Figure 2. Primary Motivating Factors to Purchase Current Equipment (n=55) 

Condition of Technology Being Replaced 
Participants were asked if the technology they were replacing was in working condition or wom 
out and in need of repair. Thirty-eight participants indicated that their old unit was either wom 
out or in need of repair and 14 said that their unit was in working condition. Those participants 
were then asked to estimate the remaining lifespan of the equipment that was replaced. The 
estimated average remaining life of the equipment in working condition is 3.9 years with a range 
of six months to ten years. 

Incentive Forms 
Three of the 55 survey participants indicated that they filled out the Residential Smart Saver® 
forms. These three participants reported no difficulty in understanding or completing the 
application forms. 

Wait Time for Incentive 
The length of time that passes from when the application forms are submitted, to the arrival of 
the rebate check are described as reasonable and free of problems by all 55 survey participants. 

Free Ridership 
Participants were asked how important the program rebate was to their decision to purchase a 
more energy efficient model. The results are shown in Figure 3. One participant (1.9%) indicated 
that the rebate was the primary reason and five participants (9.3%) regarded the rebate as 
unimportant or minor in their consideration. Fifteen participants (27.3%) regarded the rebate as 
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important, and thirty-three participants (61.1%>) said that the rebate was one of the reasons, but 
not the most important. 
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Figure 3. Rebate Influence on Purchasing Decision (n=54) 

Surveyed participants were asked if the rebate had not been available whether they would have 
purchased the same measure or an equally energy efficient one. Customers were also asked about 
the timeline associated with their purchase to determine if the change would have been made, but 
at a later time. In addition, only two out of 54 surveyed participants indicated that they would 
have delayed the purchase of equipment without the program. One participant thought the delay 
would be three to four months and the other thought he or she would have waited six months to 
purchase new equipment. 

Survey participants were read the following statement in order to rate the amount of influence 
the rebate had on their purchasing decision: "I would like to ask how important the program 
incentive was in your decision to buy the more energy efficient model. Would you say the 

incentive was..." 

Possible responses were weighted for free ridership and included the following: 

• The primary reason (no free ridership) 
• An important reason (20 percent free ridership) 
• Neither an important or unimportant reason (40 percent free ridership) 
• An unimportant reason (80 percent free ridership) 
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• Not a reason at all (100 percent free ridership) 

The free ridership multiplier from each rating is then multiplied by the percentage of respondents 
who chose that rating. The sum of the products of the percentages and multipliers is the 
unadjusted free ridership percentage. 

The unadjusted free ridership percentage is calculated using Table 1. The overall free ridership is 
calculated to be 37.4 percent with a net to gross ratio of 62.6 percent (100 percent minus 37.4 
percent.) 

Table 1. Free Ridership Percentages 

Amount of Rebate Influence 

Primary reason 
Important reason 
Neither Important or 
Unimportant reason 
Unimportant reason 
Not a reason 
Sum 

Free Ridership 
Multiplier 
0 percent 
20 percent 

40 percent 

80 percent 
100 percent 

Number of 
Respondents 

1 
15 

33 

5 
0 

Percent of 
Respondents 

1.9% 
27.8% 

61.1% 

9.3% 
0% 

100% 

Adjusted Free 
Ridership Ratio 

0% 
5.6% 

24.4% 

7.4% 
0% 

37.4% 

The field of net to gross analysis is subjective in that it asks about counter factual intentions and 
actions after the fact. Current literature documents that participants who consider a purchase a 
wise decision tend to take credit for that decision (rather than give credit to the program). 
Likewise, when a decision results in an outcome that is less desirable than expected, participants 
tend to credit that decision to someone or something else (such as the program). Because project 
upgrades save energy, save money and improve the environment, key reasons noted by the 
respondents for their participation decision, there is a tendency for them to report higher free 
rider scores. As a result, we consider the free rider score reported in this study to be conservative 
because it was obtained from participants following a decision event. In a previous study of this 
program (TecMarket Works 2008) we estimated free ridership using a different approach. In the 
previous study we interviewed dealers and contractors and asked them to make estimates of their 
customer's free rider condition. That finding was almost identical (37.2%) in 2008 versus the 
current study's 37.4%)). Because these two different approaches that were conducted at different 
times yet for the same program provide almost identical findings, we are not adjusting the 
current study's free ridership score down to reflect the decision bias described in the evaluation 
literature. The fact that the two scores are essentially identical supports the findings of both 
studies. 

Surveyed participants were then asked an unprompted question as to what other factors besides 
the rebate that prompted them to buy the more energy efficient product. Thirty participants 
mentioned reducing energy costs as a reason (55%), five participants mentioned environmental 
concems or wanting to "go green", three participants said their equipment was recommended by 
a friend, three said that comfort was a factor in their decision, two cited rehability, and one 
participant said the unit they purchased was recommended in a package by the contractor. 

Spillover 
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Surveyed participants were also asked if they had taken any additional energy efficient steps as a 
result of the Residential Smart Saver® program. Thirteen out of fifty-five participants (24%)) 
indicated they had taken additional steps. 

• Six participants stated that they recycled more after participating in the program. 
• Three participants said that they had improved their insulation. 
• One participant installed a new roof and doors. 
• One participant bought a hybrid vehicle. 
• One participant installed triple pane windows. 
• One participant bought an Energy Star dishwasher. 

What About Residential Smart $aver® Works Well 
Each surveyed participant was asked what they think works well about the program. Thirty-
seven participants cited the incentive as what they liked the most. Seven participants cited the 
new equipment's savings on their utility bills, five cited the good feeling they received from 
going green, three thought the quickness of the rebate worked very well, three cited the quality of 
their new equipment, and two participants said the ease of use was their favorite part of the 
program. 

Table 2. Residential Smart Saver® Positively Viewed Components 

Positively viewed component 
Incentive 
Energy savings 
Altruism - going green 
Rebate delivery time 
Quality of new eguipment 
Ease of use 

N 
37 
7 
5 
3 
3 
2 

Percentage 
68.5% 
12.8% 
9.1% 
5.4% 
5.4% 
3.6% 

Increasing Participation 
Surveyed participants were asked whether they thought certain suggested changes to the program 
operations would increase participation in Residential Smart Saver . The potential changes and 
the surveyed participants' responses are shown in Figure 4. An increase in general advertising 
and the incentive amount were thought of as effective sfrategies by a majority of survey 
respondents - over 70 percent for each. 
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Strategies to Increase Participation 
80% 

70.9% 

Increase general Increase Presentthe Offer larger Offer incentives Make the 
advertising advertising in program in trade incentives on other process more 
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meetings other items customers 

Figure 4. Strategies to Increase Participation in Residential Smart Saver 

What Should Change About Residential Smart $aver® 
Surveyed participants were asked what they would like to see changed about the Residential 
Smart Saver® program. Twelve surveyed participants mentioned that the cost of energy efficient 
equipment was still too high and they would like to see it lowered. One customer said that 
because of his tax situation, he was not able to get the full refiind and would have liked to have 
known about that contingency beforehand. 
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Trade Ally Interview Results 
The eight Residential Smart Saver® trade allies were interviewed in June 2010. All of the 
interviews were conducted with a sales manager within the firm or an equivalent representative. 
Each of the respondents indicated that they are the individual within their company who has the 
most experience and is the most acquainted with the program. The interview protocol used 
during these interviews can be found in Appendix B: Residential Smart Saver Contractor 
Interview Instrument. 

The interviews were written to cover various aspects of the program, such as program operations, 
aspects of trade allies' involvement, incentive levels applied, covered technologies, and program 
effects from the trade allies' perspectives. The results of the process interviews are reported by 
the response categories presented below. 

Program Materials 
We asked the trade allies if they had enough program materials such as brochures, applications, 
and program documentation to effectively sell the program to their customers. All eight trade 
allies indicated that they had enough program forms and applications but thought that Duke 
Energy needed to provide more marketing materials. Three of the eight trade allies said that they 
had never seen any marketing material from Duke Energy about the Residential Smart Saver 
program. 

Problems That Have Come Up 
All trade allies interviewed said that their experiences with the program were free of any 
problems and that they were pleased with the program. 

When asked about customer complaints from the trade allies' perspective, trade allies reported 
that there have been very few customer complaints. Three trade allies reported that there was 
some confiision as to whether certain customers were eligible for the Residential Smart Saver® 
rebate based on whether they received both electricity and natural gas service from Duke Energy. 

Wait Time for Incentive 
The length of time that passes from when the application forms are submitted, to the arrival of 
the rebate check are described as reasonable by all eight trade allies. The stated average length of 
time to wait for a rebate check varied very little from 2 to 3 weeks. While this evaluation did not 
confirm the wait times by reviewing the application dates and the date of the rebate distributions, 
past experience in these types of studies indicate that contractors and customers expect rebates to 
be promptly processed and paid. 

What About Smart $aver® Works Well 
Each interviewed trade ally was asked what they think works well about the program. This 
question was then followed with a question about what changes should be made to the progam. 
The trade allies responded to the question of what works well about the program with a variety 
of responses. Five out of eight trade allies mentioned ease of use and ease of forms as an aspect 
of Smart Saver® that works well. Further, two trade allies noted that the ease of forms allowed 
them to maximize their time selling equipment rather than filling out forms. Specific responses 
include: 
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• "The rebate checks get out fairly quick." 

• "We like it all. In this economy the bottom line is what counts." 

• "It's not a hassle and money gets to customers quickly." 

All trade allies interviewed see the program as a way to encourage customers to upgrade their air 
conditioning or heat pump to a higher efficiency level. 

What Should Change About Residential Smart $aver® 
The responses to the question of what should be changed varied among the trade alhes, with 
some vendors providing multiple responses. One of the common responses received is that trade 
allies would like to submit online applications, although it was noted that the form process 
currently works well. Three vendors noted that an easier way to identify ineligible customers 
would be a welcome change. 

Communications with Duke Energy Staff 
All of the trade allies interviewed said that communication with Duke Energy staff was fine, 
though limited. All trade allies said that they were very satisfied with his responses to their 
questions. 

Customer Awareness of Residential Smart $aver® 
Trade allies were asked how they made customers aware of the Smart Saver® program and then 
to describe the customers' initial reaction to the program. 

All of the trade allies said they tell their customers about the program during normal sales 
communications and present it as a way to achieve savings on their utility bills as well as their 
upfront costs. All trade aUies said that customers respond positively to the idea of the incentive. 

Five of the eight trade allies said that the majority of their customers were not aware of the Smart 
Saver® program before it was presented to them by the trade ally. 

Why Trade Allies Participate 
Why trade allies participate varies from the basics (increased sales/profit) to the altruistic (doing 
the right thing for their customers). Trade allies' individual responses include: 

• "It's a great sales tool." 
• "It's a win/win/win. Plus, we try to be green in our business and this helps our image in 

that area." 
• "Our bottom line doesn't change too much, but it allows us to offer more options to our 

customers." 
• "In this economy, people are doing the math. The more you can save them in every area, 

the better." 

Program Technologies and Incentives 
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We also talked to the trade allies about the technologies offered in the program, and the 
incentives that are provided. The technologies covered and incentives provided through the 
Residential Smart Saver® program are supported by everyone we spoke with. 

Technologies and Equipment Covered 
All eight trade allies interviewed thought that no technologies currently covered by the program 
should be removed. 

Incentive Levels 
All trade allies interviewed indicated that they were satisfied with the current incentive levels. 
One trade ally noted that in a down economy any rebate level is much more important since 
buying an air conditioner is not always a necessity and it's a question of whether or not to buy 
the equipment rather than which model or SEER to buy. Half of the trade allies stated that more 
rebate is always better, but they are satisfied with current levels. 

Other Technologies That Should Be Included 
Trade allies mentioned two technologies that they thought should be considered for the program 
- ductiess air conditioning and on-demand water heaters. Three trade allies mentioned ductless 
air conditioners, and one mentioned on-demand water heaters. 

How the Trade Allies Bundle Products 
Trade allies were asked if they bundled their air conditioners with other efficiency options. Six of 
the eight trade allies stated that they bundled options with their air conditioners. All six reported 
that they offered programmable thermostats with all of their air conditioners. Four of the eight 
trade allies offered duct installation upgrades, two at six inches, one at four inches and one with a 
customers' choice of four or six inches, two trade allies bundled duct leak sealing and reported 
using a Retrotec duct leakage tester. 

Trade allies were also asked what percentage of their air conditioners included bundled items. 
The six allies who bundled thermostats indicated that they offered them with 100 percent of air 
conditioners. For duct installation upgrades and sealing leaks, trade allies had a difficult time 
assessing a percentage since the bundled prices were available for all air conditioners but 
whether they were offered depended on the individual customer's needs. 

Two trade allies did note that the presence of the rebate allowed them to bxmdle prices more 
attractively than products with no rebate. 

Suggestions for Streamlining Participation Process 
The two suggestions for streamlining the process included the ability to complete the program 
applications online and having customer eligibility more easily identifiable. Four out of eight 
trade allies said that an online application would improve their participation experience, and 
three said streamlining customer eligibility would improve their experience. This could be 
achieved either by Duke Energy offering an easy way to check for eligibility online or offering 
the rebate to all Duke Energy natural gas customers regardless of whether or not they receive 
electricity from Duke Energy. 
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Program Results 
We asked the trade allies about the benefits of their participation in the program to them and to 
their customers, and how the program has altered their business by changing what equipment 
they offer. None of the contractors have made significant changes to their marketing sfrategies 
because of the program. Their goal is to obtain the best price and quality for their customers. 
The incentives mean that they can push the energy efficient imits at a reduced price allowing 
more customers to obtain immediate and lasting savings. These findings are consistent with the 
program theory to increase market penetration via rebates and incentives. 

Residential Smart $aver's® Influence to Carry Other Energy Efficient Options 
None of the eight trade allies said that the program has resulted in their businesses carrying other 
energy efficient equipment not covered by the program. Several trade allies did note that fhey do 
carry more energy efficient products now than before the program started, but that the increase 
has more to do with a general move toward energy efficiency rather than the specific program. 

However, three trade allies did note that their sales staff has become more knowledgeable about 
the energy efficient models and items that they carry because of increased interest attributable to 
the program. 

Market Impacts and Effects 
Trade allies were asked what percentage of Residential Smart Saver® buyers are replacing older 
equipment that is still fiinctional or failed units. On average, the eight trade allies indicated that 
that 27 percent of participants were replacing fiinctional but less efficient equipment, while 73 
percent were replacing failed equipment. 

Trade allies also indicated that they have fewer calls to correct problems with Smart Saver® 
appliances, but several allies noted that this may be because of the relative young age of the 
equipment. 

Trade allies had multiple strategies for marketing the Residential Smart Saver® program 
including stickers, displays, advertising and sales pitches. 

Program's Influence on Business Practices 
We asked the contractors if their business would change if the Residential Smart Saver® program 
were no longer offered. We posed the question: "If the program were to be discontinued, what 
would happen to the volume of sales of the high efficiency models? " All eight trade allies 
indicated that sales would decline. Specific responses include: 

• "People would either not get the product at all or go from 14 to 13 or 12 SEER." 

• "We would scale back on those units for sure. Hard to say how much until the sales 
figures come in, but 25-50% is a good ballpark." 

All eight of the trade allies said they would change their high efficiency model pricing structure 
if the program were no longer available. 

Continuing Need For The Program 
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We asked the trade allies if they thought that the program was still needed. All of the 
interviewed trade allies said yes. All trade allies considered the Residential Smart Saver® 
program an essential sales tool for energy efficient equipment. 

Free Riders 
We also asked the trade allies to estimate the level of free riders. Five trade allies felt qualified 
to answer questions about their customers' level of free ridership. On average trade allies felt that 
25 percent of air conditioners and 30 percent of heat pump customers would have still gone with 
the high efficiency units without the incentive. All five trade allies thought that all customers 
who purchased the high efficiency unit were influenced by the rebate Duke Energy offered. 

Spillover and sales percentage 
Trade allies were also asked if the program has influenced their decision to market or sell more 
high efficiency air conditioners and heat pumps. All eight trade allies said that this was the case. 
Five trade allies said they increased promotions and displays and three said they educated their 
sales staff more thoroughly on the incented products. 

Lastly, trade allies were asked what percentage of sales were rebated through the Residential 
Smart Saver® program last year. Four trade allies gave numbers: 5%, 5%, 40%, and 10%. 
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Appendix A: Smart $aver® Participant Survey Instrument 

Hello, my name is <name> with TecMarket Works and I am calling in regard to the rebate 
that you received from Duke Energy's Smart Saver® program. The purpose of this call is 
to ask you a few questions about your purchase and your satisfaction with the application 
and rebate. We are not selling anything. The survey will take about 5-10 minutes and 
your answers will be confidential, and will help us to make improvements to the program 
to better serve others. May we begin the survey? 

1. Our records indicate that you participated in the Smart Saver® Program in <date> and 
that you installed <technology> through the program and received an incentive for your 
purchase. Do you recall participating in this program? 

1. • Yes, begin Skip to Q2. 
2. • No, 
99. • DK/NS 

" 
la. This program was provided through Duke 
Energy. In this program, you purchased an 
energy efficient <air conditioner or heat pump>. 
In exchange for purchasing the energy 
efficient option, Duke Energy provided you 
with a rebate check for $<amount>. 

Do you remember participating in this 
program? 

1. • Yes, begin • Go to Q2. 
2. • No, 
99. • DK/NS 

^ 

If No or DK/NS terminate interview and go to next participant. 

2. How did you become aware of the Smart Saver® Program? 
a. Q Duke Energy sent me a brochure 
b. • Duke energy website. 
c. • A contractor I was working with told me about the program 
d. Q An equipment supplier 
e. • I saw an ad in 
f. • Other 
g. • DK/NS 

3. When you first heard about the program and considered taking advantage of the 
offer, did you do any additional investigation to confirm the program's offering, or 
was the information you had adequate to make a participation decision? 
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a. • The information was adequate 
b. • Didn't need to confirm/Nothing 
c. • Went to the web site 
d. • Called or emailed Duke Energy 
e. • Called or emailed a contractor 
f. • Called or emailed a salesperson 
g. • Other: 
h. • DK/NS 

Ifc, d, e, f, g: 4. How well did this work for you, were you able to acquire a more 
complete understanding of the program? 

1. QYes 2. QNo 99. • DK/NS 

Did you have additional questions that were not answered? Were there questions 
that you were unable to answer or information that you were unable to obtain? 

1. QYes 2. QNo 99. D DK/NS 

5a. What were they? 

6. Who filled out the program incentive forms? 
a. a id id 
b. • Someone from my family did 
c. • The contractor 
d. • The salesperson 
e. G Someone from Duke Energy 

7. Who submitted the forms to Duke Energy? 
a. a id id 
b. • Someone from my family did 
c. • The contractor 
d. • The salesperson 
e. • Someone from Duke Energy 

8. If they filled it out. Was the incentive form easy to understand? 

1. QYes 2. QNo 99. • DK/NS 
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If not, 8b. Do you remember what it was that was not clear or which 
part of it was difficult? 

9. Did you have any problems receiving the rebate? 

1. QYes 2. QNo 99. • DK/NS 

If yes, 9b. Please explain the problem and how it was resolved. Was it resolved 
to your satisfaction? 

10. Did you originally plan on purchasing the exact same efficiency level in the 
equipment you purchased before you knew that there was a rebate offered by 
Duke Energy? 

1. QYes 2. QNo 99. • DK/NS 

11. In your decision process, did you search for or consider other, less energy 
efficient equipment that might have cost less? 

1. QYes 2. QNo 99. • DK/NS 

12. What was the primary reason that you decided to purchase or upgrade your 
equipment? 

1. • Remodeling 
2. • Equipment failure 
3. • Contractor recommendation 
4. • Energy Savings 
5. • Got a good deal 
6. • It was an old system 
7. (U Combination of above: list: 

13. When you decided to replace your air conditioner or heat pump, what was the 
condition of the unit? Was it: 

a. • Still functional or repairable 
b. or • Worn out and in need of replacement 
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If still functional or repairable, how many more cooling seasons would you 
estimate the unit would have run before it needed to be replaced? 

Record number: 

14.1 would like to ask how important the program incentive was in your decision to buy 
the more energy efficient model. Would you say the incentive was... (read and check 
the best response). 

a. • The primary reason why you purchased the high efficiency model, 
b. Q An important reason, along with other reasons, 
c. • One of the reasons, but it was not the most important, 
d. • One of the reasons, but it was a minor or unimportant reason, or 
e. • It was not a reason at all, 
f. • DK/NS. 

15. If the rebate were not available from the program, would you have delayed your 
purchase, or would you have made the purchase at the exact same time? 

a. O The purchase would have been delayed - How long do you think you might 
have waited to make the purchase? _ _ ^ 

b. • The purchase would have been made at the same time 
c. • DK/NS 

16. Were there other reasons in addition to the rebate that you went with the 
high efficiency <technology> instead of something less expensive to purchase? 

17. When customers have experience with energy efficiency programs or 
products they sometimes make similar decisions to continue the energy 
savings in other parts of their homes or work places. Have you taken any 
other energy efficiency actions that may have been, in some way, influenced 
by your experiences with Duke Energy's Smart Saver® program? 

1. QYes 2. QNo 99. • DK/NS 

a. If yes. What have you done? list: 
b. If yes. How much money do you think you have saved as a result? 
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I would like to ask you a few questions about the design of your home. The answers to 
these questions will help Duke Energy better estimate the energy savings resulting from 
your high efficiency air conditioner or heat pump upgrade. 

18. Is your home built over a: 

Q crawlspace, 
Q slab on grade or a 
• basement 
• Other or Don't Know 

19. Does the duct work in your home run primarily through: 

Q interior walls 
Q crawlspace 
G attic, or the 
Q basement 
• Other or Don't Know 

20. Does your home have a programmable setback thermostat? 

• Yes • No • Don't Know 

21. One of the objectives that the program would like to meet over the next year is to 
increase participation. Can you think of things that the program can do to help 
increase participation or help increase interest from people like yourself? 

a. • Increase general advertising 
b. • Increase advertising in trade media 
c. • Present the program in trade or associated meetings 
d. • Offer larger incentives 
e. • Offer incentives on other items/include other items 
f. • Have program staff call residential customers 
g. • Make the process more sfreamlined for customers 
h. • Make the process more streamlined for contractors 
i. • Other: 

22. During your participation process, did you need to contact Duke Energy to obtain 
information about the program? 

1. QYes 2. QNo 99. O DK/NS 
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If yes, 22b. Were your questions or needs effectively handled by the Duke Energy? 

1. QYes 2. QNo 99. • DK/NS 

If no, 22c. How might this be improved? 

23. Overall, what did you like most about the Smart Saver Program? 

24. What did you like least? 

We would like to ask you a few questions about your satisfaction with the program. For 
these questions we would like you to rate your satisfaction using a 1 to 10 scale where a 1 
means that you are very dissatisfied with the program and a 10 means that you are very 
satisfied. 

25. How would you rate your satisfaction with. 

a. The amount of the rebate provided by the program 

1 2 3 4 5 6 7 8 9 10 

b. The ease of filling out the form to receive the rebate 

1 2 3 4 5 6 7 8 9 10 

c. The time it took for your to receive your rebate check 

1 2 3 4 5 6 7 8 9 10 

d. The number and kind of technologies covered in the program 

1 2 3 4 5 6 7 8 9 10 

e. The information you were provided explaining the program 

1 2 3 4 5 6 7 8 9 10 
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For each item above that received a score of 8 or less ask: 
21a. What could have been done to make this better? 

For item a: The amount of the rebate provided by the program 

For item b: The ease of filling out the form to receive the rebate 

For item c: the time it took for you to receive your rebate check 

For item d: the number and kind of technologies covered in the program 

For item e: the information you were provided explaining the program 

22. Considering all aspects of the program, how would you rate your overall satisfaction 
with the Smart Saver® Program? 

1 2 3 4 5 6 7 8 9 10 

If score is 8 or less ask: What could have been done to make your experience 
better, or have we already covered it? 

Thank you, we have reached the end of the survey. Do you have any comments that 
you would like for me to pass on to Duke Energy? 

1. QYes: 
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2. Q N o 

Thank you for your time, have a nice day/evening/weekend. 
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Appendix B: Residential Smart $aver® Contractor Interview 
Instrument 

Name: 

Title: 

Position description and general responsibilities: 

We are conducting this interview to obtain your opinions about and experiences with Duke 
Energy's Smart Saver® program. We'll talk about your understanding of the Smart Saver® 
Program and its objectives, your thoughts on improving the program, and the technologies the 
program covers. The interview will take about an hour to complete. May we begin? 

Understanding the Program 

We would like to ask you about your understanding of the Smart Saver® program. We would 
like to start by first asking you to... 

1. Please review for me how you are involved in the program and the steps you take in the 
participation process. Walk me though the typical steps you take to help a customer 
become eligible for this program and what you do to receive or help the customer receive 
the program incentive. 

2. What kinds of problems or issues have come up in the Smart Saver® program? 

3. Have you heard of any customer complaints that are in any way associated with this 
program? Have callbacks increased due to the program technologies? 

Program Design and Design Assistance 

4. Do you feel that the proper technologies and equipment are being covered through the 
program? 

5. Are the incentive levels appropriate? How do they impact the choice by the customers of 
the higher efficient equipment? 

6. Are there other technologies or energy efficient systems that you think should be 
included in the program? 
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7. Are there components that are now included that you feel should not be included? What 
are they and why should they not be included? 

Reasons for Participation in the Program 

We would like to better understand why contractors become partners in the Smart Saver 
Program. 

9. How long have you been a partner in the Smart Saver® Program? 

10. What are your primary reasons for participating in the program? Why do you continue to 
be a partner?.... If prompts are needed... Is this a wise business move for you, is it 
something you believe in professionally, does it provide a service to your customers, do 
you want to build a relationship with Duke Energy, or other reasons? 

11. Has this program made a difference in your business? How? 

12. How do you think Duke Energy can get more contractors to participate in this program? 

Program Participation. Exprn'tem^ 

The next few questions ask about the process for submitting participation forms and obtaining 
the incentive payments. 

13. Do you think the process could be streamlined in any way? How? 

14. How long does it take between the time that you apply for your incentive, to the time that 
you and your customer receive the payments? Is this a reasofla.ble amount of time? What 
should it be? Why? 

15. Do you have the right amount of materials such as forms, information sheets, brochures 
or marketing materials that you need to effectively show and sell your Smart Saver® heat 
pumps and air conditioners? What else do you need? 

16. Overall, what about the Smart Saver® Program do you think works well and why? 

17. What changes would you suggest to improve the program? 

18. Do you feel that communications between you and Duke Energy's Smart Saver program 
staff is adequate? How might this be improved? 

19. What benefits do you receive as a result of participating in Duke Energy's Smart Saver 
Program or from selling Smart Saver® items? 
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20. What do you think are the primary benefits to the people who buy a Smart Saver 
appliance? Are there other benefits that are important to a potential customer? 

Market Impacts and Sfects 

21. How do you make customers aware of the Program? 

22. Are customers more satisfied with this equipment? Why or why not? 

23. Do you have fewer calls or more calls to correct problems with the Smart Saver 
appliances? 

24. Do you market or sell the Smart Saver® equipment differently than your other 
equipment? How? 

25. What percent of Smart Saver® buyers do you think are replaeiiig older equipment that is 
still functioning, but less efficient? What percent of Smart Saver® buyers do you think 
are replacing failed units? 

26. Other than the energy efficient heat pumps and air conditioners, has the program 
influenced you to carry other energy efficient equipment that is not rebated through the 
program? 

a. If yes, what do you now carry? 

b. If yes. About how many of these units did you install/Sell in the last year? 

27. Do you bundle air conditioners with any other efficiency options? 
a. If yes, what percent? 

28. Set back thermostats? 
a. If yes, what percent? 

29. Duct insulation upgrades? 
a. If yes, what percent? 
b. R Value or inches? 

30. Sealing leaks in duct work? 
a. Ifyes, what percent? 
b. What instruments were used to assess leakage, apply Sealing, or measure 

effectiveness? 

Heat Pump Questions 
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31. Has the program influenced your decision to market or sell more high efficiency heat 
pumps than you would have without the program? 

a. Ifyes, To what extent? 

32. Of those Energy Efficient heat pumps that were rebated through the program, what 
percent of those customers do you think would have still gone with an energy efficient 
model if the Duke Energy rebate were not available? 

33. What percent of these customers do you think were in some way influenced by the rebate 
Duke Energy offered? 

34. What percent of your total high efficiency heat pump sales were rebated through the 
Smart Saver® program last year? 

Central Air Conditioner Questions 

35. Has the program influenced your decision to market or sell more high efficiency air 
conditioners than you would have without the program? 

a. Ifyes, To what extent? 

36. Of those energy efficient central AC units that were rebated through the program, what 
percent of those customers do you think would have still gone with an energy efficient 
model if the Smart Saver® rebate were not available? 

37. What percent of these customers do you think were in some way influenced by the rebate 
Duke Energy offered? 

38. What percent of your total high efficiency central AC sales were rebated through the 
Smart Saver® program last year? 

We would like to know what your practices were before you became a partner in the program, 
and what you would offer your customers without the program. 

39. There are no plans to terminate the program, but we would like to know how the program 
effects contractors. If the program were to be discontinued, would you still offer the 
same energy efficient equipment options? 

40. If the program were not offered, how would you structure pricing differently to make up 
for the program loss? 

41. In your opinion is the Smart Saver® program still needed? Why? 

Recommended Changes from the Participating Contractors 
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37. Are there any other changes that you would recommend to Duke Energy for their 
Program not already discussed? 
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Appendix C: Program Manager Interview Protocol 
Name: 

Titie: 

Position description and general responsibilities: 

We are conducting this interview to obtain your opinions about and experiences with the 
Smart Saver® and Summer Saver programs, which I will refer to as one program, the 
Smart Saver® program. We'll talk about the Smart Saver® Program and its objectives, 
your thoughts on improving the program, and the technologies the program covers. The 
interview will take about an hour to complete. May we begin? 

Program Objectives 

1. In your own words, please describe the Smart Saver® Program's current objectives. How 
have these changed over time? 

2. In your opinion, which objectives do you think are best being met or will be met? 

3. Are there any program objectives that are not being addressed or not being addressed as 
well as possible or that you think should have more attention focused on them? Ifyes, 
which ones? How should these objectives be addressed? What should be changed? 

4. Should the program objectives be changed in any way due to technology-based, market-
based, or management based conditions? What objectives would you change? What 
program changes would you put into place as a result, and how would it affect the 
operations of the program? 

Operational Efficiency 

5. Please describe your role and scope of responsibility in detail. What is it that you are 
responsible for as it relates to this program? 

6. Please review with us how the Smart Saver® operates relative to your duties, that is, 
please walk us through the processes and procedures and key events that allow you do 
currently fiilfill your duties. 

7. Have any recent changes been made to your duties? If so, please tell us what changes 
were made and why they were made. What are the results of the change? 
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8. Describe the evolution of the Smart Saver® Program. How has the program changed 
since it was it first started? 

9. Do you have suggestions for improvements to the program that would increase 
participation rates or interest levels? 

10. Do you have suggestions for improving or increasing energy impacts? 

11. Do you have suggestion for the making the program operate more smoothly or 
effectively? 

Program Design & Implementation 

12. (If not captured earlier) Please explain how the interactions between the contractors, 
customers, and Summer Saver's management team work. Do you think these interactions 
or means of communication should be changed in any way? If so, how and why? 

13. How do you determine which heat pumps and air conditioners are included in the 
program? How do you determine what efficiency levels should be placed in the program 
for heat pumps and central AC units? What should be changed about this selection 
process? Do you think this would result in more contractors and/or customers 
participating in the program? 

14. Describe your quality control and tracking process. 

15. Are key industry experts, trade professionals or peers used for assessing what the 
technologies or models should be included in the program? If so, how does this work? 

16. Are key industry experts and trade professionals used in other advisory roles? If so how 
does this work and what kinds of support is obtained? 

17. Describe Smart Saver®'s contractor program orientation training and development 
approach. Are contractors getting adequate program training and program information? 
What can be done that could help improve contractor effectiveness? Can we obtain 
training materials that are being used? 

18. In your opinion, did the incentives cover enough different kinds of energy efficient 
products? 

1. QYes 2. QNo 99. • DK/NS 

If no, 20b. What other products or equipment should be included and why? 
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19. What market information, research or market assessments are you using to determine the 
best target markets or market segments to focus on? 

20. What market information, research or market assessments are you using to identify 
market barriers, and develop more effective delivery mechanisms? 

21. Overall, what about the Smart Saver® program works well and why? 

22. What doesn't work well and why? Do you think this discourages participation or 
contractor interests? 

23. Can you identify any market, operational or technical barriers that impede a more 
efficient program operation? 

24. In what ways can these operations or operational efficiencies be improved? 

25. In what ways can the program attract more participants? 

26. How do you make sure that the best information and practices are being used in Smart 
Saver® operations? 

27. (If not collected above) What market information, research or market assessments are you 
using to determine the best target markets and program opportunities, market barriers, 
delivery mechanisms and program approach? 

28. Are there any other issues or topics you think we should know about and discuss for this 
evaluation? 
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Summary of Findings 

Impact Summary Tables 

Power IVIanager Ohio Savings Terms FINAL 

Program 

Option 

75%(1.5kW) 
50%(1.0kW) 

Gross 

Ex ante 

(a) 
1.5 
1.0 

M&V Sample 

Gross Savings 

(b) 
1.43 
1.06 

Derating 

Factor* 

(c) 
0.93 
0.93 

Verified 

Gross Savings 

(c) 
1.33 

0.99 
• The derated factor is based on the Operability Study 

Program 

• 

Power Manager 
Power Manager 

Cycle 
Option 

75% 
50% 

Participation 
Count 

31,220 
31,220 

Switches 
associated 
with each 
participant 

1.09 
1.09 

Ex Ante 
Per unit 

kWh 
impact 

0 
0 

Ex Ante 
Per unit 

kW 
impact 

1.33 
0.99 

Gross 
Ex Ante 

kWh 
Savings 

0 
0 

Gross 
Ex Ante 

kW 
Savings 

41,564 
30,810 

Customer Satisfaction 
• Satisfaction with the Power Manager® program is high with over half of the 

survey respondents rating their satisfaction at 10 on a 10-point scale for all 
program aspects: Overall program, program enrollment, and program 
information. 

Motivating Factors 
• Fewer than half (46.2%) of the surveyed Ohio participants were able to recall any 

benefits promoted by the program. In Kentucky, 38.5% were able to recall at 
least one benefit promoted by the program. However, the surveyed participants 
that did recall program benefits were able to provide 95 benefits that they recalled 
being promoted by the program. Of the 95 benefits recalled by these participants, 
61% of them mentioned money either by recalling the bill credits or financial 
incentives for participating in the Power Manager program. 

• Most participants rate environmental issues as important or very important to 
them. However, a small number of them (about 6%) are a member of an 
organization with an environmental mission. 

• Many of the participants do not know when control events occur, or even notice 
the bill credits on their bill. However, the bill credits are the most commonly 
cited reason for their participation in the program. 
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Recommendations 

• Bring on additional staff to help answer phone calls and email during events, and 
to assist with the administrative needs. Although the interviewees state that Duke 
Energy's management is aware of the need for more staffing, it is worth 
emphasizing this need. Demand response programs usually only a have a few 
opportunities each year in which they are visible to the customer and it is critical 
to ensure that program operations run efficiently in the eyes of the participant 
during those times, and that all customer concems during events are addressed 
promptly. While the Power Manager® team has succeeded with their existing 
staffing, interviewees express concem that their ability to respond to customer 
concems during events may affect their ability to provide technical oversight of 
the event once it's initiated. 

• In program planning, consider estimating the number of economic events 
separately from emergency events. Currently, regulators and customers are told to 
expect approximately 10 events a year, while more may be called if emergency 
conditions warrant. However, in 2010, the Retail Energy Desk had called 8 
economic events by August and were hesitant about calling more economic 
events in order to reserve the last two events for emergency calls. Economic 
events are called in order to prevent ratepayers fi^om being negatively affected by 
fluctuations in energy cost. If this avoidance is tmly of value, then the decision to 
make an economic call should be made for economic reasons. The prospect of 
possible emergency events should not be factored into economic call decisions, 
because whether an emergency occurs or not cannot be factored into planning. 
Estimating economic events separately from emergency events may also enable 
stakeholders to better understand the different benefits of each category of 
demand response. 

• Consider leapfrogging the Cannon switch technology in favor of a switch that 
allows two-way communication, or one that can be integrated with a smart grid. 
The majority of the costs of upgrading the inoperable and old switches is likely to 
be due to the labor needed to install the switches. The completion date for the 
switch upgrade is currently projected to be in two years. By that time, it is likely 
that the Cannon switches will be more out of date. Duke Energy staff have 
expressed a need for two-way communications in order to achieve effective 
program management and savings acquisition. 
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Introduction 
This document presents the evaluation report for Duke Energy's Power Manager® 
Program as it was administered in Ohio and Kentucky. 

The evaluation was conducted by TecMarket Works with assistance from Integral 
Analytics and Yinsight. The survey instruments were developed by TecMarket Works. 
The survey was administered by TecMarket Works. The impact analysis was conducted 
by Duke Energy staff, and reviewed by Integral Analytics. Yinsight (a TecMarket 
Works subcontractor) conducted the in-depth interviews with program management. 
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Methodology 
This section presents the approach for conducting this assessment. 

Participant Surveys 
TecMarket Works developed a customer survey for the Power Manager® Program 
participants which was implemented in November 2010 after they experienced control 
events over the summer of 2010. 

The complete survey was conducted with a random sample of 101 Power Manager 
participants, 75 in Ohio and 26 in Kentucky. There were 80 Ohio customers willing to 
participate in the survey, but only 75 were able to complete the fijll survey. The 
responses from the 80 surveyed Ohio participants are included in the analysis if they 
provided responses to the specific question. These participants were surveyed by 
TecMarket Works. The survey can be found in Appendix B: Participant Survey 
Instmment. 

Program Impact Estimation 
The impact evaluation for the Power Manager® (PM) program was conducted by Duke 
Energy Staff working with and reviewed by Integral Analytics staff. The impact 
evaluation developed an AC duty cycle model based on information from a sample of 
Power Manager® participants in Ohio, the Carolinas, and Kentucky. This duty cycle was 
then used to simulate the connect load during the Power Manager® event days under peak 
normal weather conditions for different PM program options and load control 
technologies to produce estimates of the potential load reduction. These estimates were 
then de-rated by the results of the 2010 operability study to give estimates of the realized 
load reductions. Table 1 below summarizes the resulting estimated actual and the peak 
normal weather load impacts at the switch level for customers in Ohio: 

Table 1. Ohio Load Impacts 

Control 
Strategy 

TC1.5 

TC1.0 

2010 Impacts 

1.37 

0.98 

Peak Normal Weather 
Impacts 

1.33 

0.99 

This general approach is well established in the industry and the actual analysis was very 
thorough and well thought out. There is little reason to doubt that the resulting impact 
estimates are reasonable and accurate. A potential altemative approach for fiiture impact 
evaluations is to use the data from the M&V (and possibly the operability) sample to 
directly estimate impacts via statistical models. This approach could use a time-series, 
cross-sectional analysis where the dependent variable is the actual AC load (or run time), 
and the independent variables include weather conditions, time of day, day of week, and 
the Power Manager® control event. In essence, this would produce an overall duty-cycle 
model, and the coefficient on the Power Manager® control event variable(s) would 
estimate the actual load impacts during those events. 
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Power Manager® Research 
Duke Energy has a Power Manager® research division that that is responsible for two 
main studies, the results of which are used in calculating program impact. One study is an 
AC duty cycle study, to estimate load shed potential under a variety of conditions. The 
other is an operability study, to estimate the number of switches that are operating 
properly. 
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Section 1: Impact Analysis 

M&V Samples 
The 2010 Power Manager® (PM) M&V sample in the Midwest consists of 129 
households with 143 air-conditioner (AC) units. This includes 42 households from Ohio, 
18 households from Kentucky, and 69 households from Indiana, closely reflecting the 
relative numbers of PM participants in each state in Febmary, 2010. The 2010 Midwest 
M&V sample has 27 new households randomly selected from the PM population in 
Febmary, 2010, and 102 holdovers from the 2009 M&V sample that were randomly 
selected in either 2008 or 2009. 

PM M&V samples are stratified into high and low groups according to premise monthly 
kWH usage from the previous summer. The Dalenius-Hodges technique for selecting 
strata boundaries and the Neyman method for optimum sample allocation were employed 
to achieve reduced sample variance of load reduction estimates. The resulting 
stratification of PM M&V samples is shown in Table 2. 

Table 2. M&V Sample Stratification 

Sample allocation 

Population weight 

Midwest 

High 

63 

33.3% 

Low 

66 

66.7% 

M&V Data Collection 
Hourly mn-time of AC units in the M&V samples was collected during 2010 summer 
months (May through September). This was accomplished with Cannon load control 
devices, which record hourly run-time (in minutes) of the AC unit to which they are 
attached. At households selected for the M&V sample, any older load control device was 
replaced by a Cannon load control device for this purpose. The purpose of this study is to 
determine the load reduction achieved when the load control device functions as 
expected, so this device replacement does not introduce bias into our results. Completely 
separate operability studies are conducted to determine deviation from expected 
performance (the de-rating factor) for each load control technology. Two rounds of data 
collection from M&V Cannon devices were conducted in July and October. In addition 
to hourly mn-time, the Cannon device scan data includes hourly shed minutes and the 
contents of many device registers. Information about the AC unit is also recorded, 
including amp ratings (RLA and FLA). 

Households in the M&V samples are equipped with load research interval meters, and 
15-minute premise interval usage (kWH) was collected for 2010 summer months. 
Households in the M&V samples were requested to complete a brief survey on 
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characteristics related to AC usage and overall premise energy consumption; 75% 
completed the surveys. 

Validation of AC Duty Cycle Data 
Hourly AC mn-time collected from Cannon M&V devices is compared to corresponding 
premise interval kWH to verify that it accurately reflects operation of the attached AC 
unit. The validation process is accomplished through a sequence of computer programs 
that: 1) convert the hourly A/C ran-time data into hourly duty cycle; 2) display time 
series plots of premise kWh and duty cycle with control over time resolution enabling 
visual comparison of plot detail; 3) calculate cross-correlation between hourly kWh and 
hourly duty cycle and display cross-plots of kWh vs. duty cycle. Each run-time data file 
collected for an AC in the 2010 M&V sample is reviewed in this fashion, and the AC 
duty cycle is added to the model database when hourly premise kWh provides adequate 
confirmation. 

For 5 AC in the Midwest sample we could not obtain the 2010 data needed to apply 
validation procedures. Reasons for this include customers leaving the PM program (3), 
no interval KWH (3), unable to retrieve scan data (3), and Cannon device not installed 
(1). In the validation process, mn-time data was rejected for 11 AC in the Midwest 
sample. These cases appear to be due to sensitivity issues, where the AC is reported to 
have no run-time or to be always running. Overall, 2010 hourly duty cycle data was 
added to the model database for 127 AC from the Midwest sample. Table 3 summarizes 
the 2010 M&V sample. 

Table 3. M&V Sample 

Households 

Total AC Units 

Missing data 

Invalid Data 

Final AC Sample 
Duty Cycle Models 
(see below) 

Midwest 

Ohio 

42 

Indiana 

69 

Kentucky 

18 

143 

5 

11 

127 

125 

AC Duty Cycle Models 
Impact estimates during PM load control periods are based upon models developed for 
the natural duty cycle of M&V AC units. These models are developed from 2010 duty 
cycle data described in Section 3, and similar duty cycle data from the two prior summers 
(2008, 2009) for AC units that are holdovers from previous M&V samples. Weekends 
and holidays are not used in the models, and hours during load control and for the 
remainder of the day are not used. We were able to develop duty cycle models for AC 
units at 125 households in the Midwest M&V sample. This is the relevant sample sizes 
for our load impact results. 
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Natural duty cycle models are specified and estimated individually for M&V AC units to 
better capture the unique dependence of duty cycle on temperature and humidity 
characteristic of each AC unit. A limited dependent variable model specification is 
adopted for hourly duty cycle, the independent variable in the models. Candidate 
specifications for dependent variables in the models include temperature averaged over 
the prior 2-hour, 4-hour, and 6-hour intervals, and a weighted temperature average with 
declining weights over the previous six hours. Candidate specifications also include 
similar sets of averages based on temperature-humidity index (THI) and heat index (16-
element polynomial). Models are estimated with the SAS procedure QLIM. The 
dependent variable specification selected for an AC unit is based on fit diagnostics from 
hourly model fits over the typical load control hours, 2:00-6:00 PM. For the selected 
model, distinct parameters are estimated in each hour of interest, resulting in a set of 
hourly natural duty cycle fits for each M&V AC. Model specifications selected for M&V 
AC units and associated t-values for typical load control hours are listed in Appendix C: 
Duty Cycle Models for M&V Units. 

PM Load Control Strategies 
The PM program employs two generic types of load control devices which require 
somewhat different treatment for load impact evaluation. The newer switch type -
Cannon LCR 4700 in OH and KY, and Cannon LCR 5200 in IN - operates with an 
adaptive control strategy called Target Cycle. For each hour of load control, the Target 
Cycle switch calculates a unique shed time (or percentage) based on characteristics of the 
attached AC unit. The older switch type - CSE in IN and KY - uses traditional fixed 
cycling control, where all devices on the same program shed the same amount of time 
during the control period. In the Midwest, the principal PM program options are 1.5 kW 
and 1.0 kW, and Target Cycle switches are configured with these load reduction targets. 
Fixed cycling devices in the Midwest limit the AC mn time to 7.5 minutes (1.5 kW) or 15 
minutes (1.0 kW) of each 30-minute control period. Equivalently, PM CSE devices in 
the Midwest are operated with fixed cycling percentages of 75% (FC 75%) for 1.5 kW, or 
50%) (FC 50%o) for 1.0 kW. Table 4 summarizes PM load control technology and strategy 
used in different states. 

Table 4. PM Load Control Devices and Strategies 

Device 

Cannon 

CSE 

Comverge 

Period 

(min) 

30 

30 

15 

Strategy 

OH 

1.5 kW 

TC1.5 

1.0 kW 

TC1.0 

IN/KY 

1.5 kW 

TC1.5 

FC 75% 

1.0 kW 

TC1.0 

FC 50% 

Target cycle control puts more functionality in the switch itself Rated amps of the 
attached AC unit is entered into the switch at installation, and used to determine 
connected load for the unit. The switch also records hourly duty cycle of attached AC 
unit and builds a profile (historical profile) of the expected hourly duty cycle under 
weather conditions typical for load control. The historical profile can be scaled (globally) 
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by adjusters included in the commands sent to switches for load control. The connected 
load and adjusted historical profile are used to calculate hourly cycling percentages for 
the attached AC unit expected to achieve the appropriate load reduction target (1.5 kW, 
1.3kWorl.0kW). 

Factors that determine Target Cycle shed percentages for M&V AC xmits during 2010 
control periods are known, except for contents of the historical profile registers on those 
days. Values in these registers started the season at 100%), and were updated frequently 
by storing mn-time for days with weather conditions similar to a load control day. 
Historical profiles are available in the scan data collected from M&V devices in July and 
October. Historical profiles on 2010 control days are determined from the profiles 
obtained in these data collections, adjusted to reflect the stored days (if any) between the 
data collection and the control day. 

AC Connected Load 
Connected load is the average power demand (kW) of a mnning AC unit over a full 
cycle. It determines the load reduction (kWH) achieved when AC run time is reduced. 
Connected load is specified for M&V AC units through the basic engineering formulas. 

Apparent Power (kVA) = (Compressor Amps + Fan Amps) * 230 Volts /1000 

Connected Load (kW) = Power Factor * Apparent Power 

Rated amps for the compressor (FLA) and fan (RLA) are typically listed on the AC 
faceplate. 

Power factor in this formula is actually different for different AC units, and even varies 
somewhat for different cycles of the same unit, increasing at high temperature and 
humidity. We have analyzed s)Tichronous AC mn time and premise interval kWH 
collected for the M&V samples to determine an appropriate overall power factor within 
each sample. Our result is 0.82 for the Midwest M&V sample. These power factor 
values are used to calculate connected loads for impact evaluation. The connected loads 
determined for M&V AC units are given in Appendix D: Connected Loads for M&V 
Units. 

Simulation Method for PM Impact Evaluation 
Simulation with M&V natural duty cycle models is used to determine average load 
reduction per household within high and low M&V strata during each hour of load 
control and for each PM cycling strategy. These strata results are combined with the 
population weights given in Table 2 to estimate average load reduction per household in 
the PM population. The potential load impacts estimated in this manner represent the 
load reduction which would be achieved if all switches controlled as expected. Impact 
results for PM load control in the Midwest are obtained by simulation with the Midwest 
M&V sample. 

The simulation procedure is very similar for the two basic PM control strategies. Target 
Cycle and fixed cycling. In a fixed cycling simulation, the same specified shed 
percentage is applied to all AC. At the start of a target cycle simulation, a shed 
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percentage for the specified hour (and day) of load control is calculated for each AC from 
information specific to that unit and the load reduction target (1.5 kW or 1 kW). These 
shed percentages remain the same throughout the simulation. Other than this, the 
simulation procedure is the same for Target Cycle and fixed cycling. 

A single realization in the simulation is generated by a random draw of residuals for each 
of the M&V natural duty cycle model fits, which are evaluated at the temperature and 
humidity of the control hour (and day). This gives a set of simulated natural duty cycles 
appropriate for the control hour. Load reduction for each M&V AC is calculated as 

follows: 

Duty cycle reduction = MAX[Duty cycle - (1 - Shed percentage), 0] 

Load reduction = Connected load * Duty cycle reduction 
For households with multiple AC, realized load reduction is aggregated to the household 
level by summing load reduction from all household AC. These realized load reductions 
are averaged within the strata, to produce single realizations of average load reduction per 
household within both high and low strata. These two sample averages constitute the 
result from one pass through the simulation corresponding to one draw of model 
residuals. 

Several thousand passes through the simulation are performed to adequately capture the 
variation in average load reduction within strata that is consistent with our duty cycle 
models and M&V sample sizes. The results accumulate into distributions of sample 
averages for both high and low strata. The grand means of these distributions are the 
most significant output from a simulation run. They are the estimates of average load 
reduction per household in the high and low strata for the specified control hour and 
cycling strategy. The spread of these distributions (e.g., variance) characterizes the 
uncertainty in the load reduction estimates, and is very much affected by our M&V 
sample sizes. 

Load Impact Results 
Load impacts described in this section are computed with population estimates of load 
reduction per switch, rather than load reduction per household. Simulation results are 
converted to load reduction per switch using the factors 1.090 switches per household for 
the results. Population estimates of load reduction per household are divided by these 
factors to get corresponding population estimates of load reduction per switch. The 
estimates of switches per household are determined from the Midwest M&V samples. 

Table 5 through Table 7 illustrate the calculation of load reduction load reduction on a 
PM event day in a state with 3 different load control technologies. Load impact from 
CSE devices are developed in Table 5, load impact from Cannon devices are developed 
in Table 6, and Table 7 gives the total PM load impact in the state. In Table 5, columns 
labeled shed kW/switch are the results of simulation mns, scaled as described above, for 
both 75%) cycling (1.5 kW program) and 50%) cycling (1.0 kW program) and for hours 
16-18 on July 7, 2010. Potential load impacts for CSE devices (next to last column) are 
calculated from switch counts for each program option in the state on the event day. De-
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